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This report has been furnished to the Naval Facilities Engineering Command by 
Environmental Resources Management (ERM) under Contract N62472-91-D1405. 
The views, opinions, and/or findings contained in this report are those of the 
contractor and should not be construed as an official Department of the Navy 
position, policy, or decision, unless so designated by other documentation. 

The use of trade names in this report does not constitute an official endorsement or 
approval of the use of such commercial products. This report may not be cited for 
purposes of advertisement. 
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SECTION 1 INTRODUCTION 

ERM Program Management Company (ERM), Exton, Pennsylvania has 
prepared this Work Plan for investigation of potential soils and 
groundwater contamination from underground storage tanks (USTs) 
located at the Fuel Farm at SUBASE, New London. The plan was 
prepared as Project No. 6 under NAVFAC Contract No. N62472-91-D1405. 

1.1 BACKGROUND AND PURPOSE 

The SUBASE is located on the east bank of the Thames River 
approximately five miles north of Long Island Sound. The investigation 
area lies at the southern end of the SUBASE in the UST farm. Nine 
concrete underground storage tanks (OT-1 through OT-9) were 
constructed in 1942 in an area formerly occupied by a shallow lake - 
(Crystal Lake). The tanks were used for storage of No. 6 fuel oil, diesel, 
and waste oil. 

Evidence of releases of petroleum products from these tanks and their 
associated piping and, possibly, from other nearby sources has been 
detected during previous investigations (see Section 1.7). Both soil and 
groundwater contamination have been identified but have not been fully 
characterized as to their extent and impact in the subject area. An outfall 
for a storm water discharge system in nearby Goss Cove, has yielded 
petroleum hydrocarbons on a number of occasions (see Section 1.7). 

The purpose of the proposed scope of work is to define the full extent of 
soil and groundwater contamination in the UST farm, evaluate the 
impacts of the UST farm on the stormwater discharge and develop 
preliminary recommendations for remedial action, should it be necessary., 

12 SITE DESCRlFTION~ 
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The UST farm is located at the southern end of the Naval SUBASE, 
Groton, Connecticut (see Figure 1) and covers an area of approximately 35 
to 37 acres. Tank farm features include the following: 
l Eight IlO-foot diameter, ll-foot high fuel oiI LISTS; 

l One former llO-foot diameter, II-foot high fuel oil UST site (OT-6); 

l A 30,000-gallon double walled UST (OT-10); 
l An oil /water separator; 



l A fuel oil loading rack; 

l Associated UST piping systems; 

l The MWR Recreation Center (building ml); 
l Six baseball fields; and 
l A restroom facility (building #&IS). 

East of the tank farm are two high rise barracks (Buildings #442 and #447). 
The site is bounded to the south by Crystal Avenue. Located on Crystal 
Avenue ‘are four rental units, a long-term parking facility, and a dry 
cleaning facility. 

The base command building (building #138), legal services (building C 
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#137) and public works (Building #135) lie to the west. The tank farm is ‘. 
bounded on the north side by Tang Avenue. A carpentry and 
maintenance building (building #406), the NEX department store and 
grocery store, and the Naval Exchange (NEX) gasoline Service Station 
(Buildings #408, #409, and #410). are located on the north side of Tang. 
Avenue. Six baseball fields and a number of parking areas are located 
above the tank farm at the ground surface. 

Product Transfer Lines 

Product was historically delivered via barge to a pier where it was 
pumped via pipelines to the USTs through the Building #79 valve house. 
Product was transferred via pipeline from the USTs to the power plant or 
the submarines on anas-needed basis. 

C 

The No. 6 oil transfer lines are situated within lined trenches. The diesel’ 
lines have no trenches. Currently, neither set of lines is cathodically 
protected. The ages of the No. 6 oil lines are unknown (possibly original 
lines) and the diesel lines are approximately eleven years old. 

Existing Storm Drainage System 

The UST farm contains an extensive drainage system consisting of 
numerous catch basins, perforated metal corrugated pipe (PMCP), and 
vitrified clay pipe. The drainage system appears to have been installed 
with PMCP to depress the water table by allowing groundwater to coilect 
and discharge to Goss Cove. The actual elevation of this drainage system 
is not known, however, a review of SUBASE drawings indicates that it 
was installed below the process piping. 
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The central drainage line of this system (constructed of PMCP) is known 
to be corroded. The SUBASE attempted to video tape the line, but could 
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not move the camera assembly through the line. The SUBASE is planning 
to replace the line and has already completed a redesign of the-system. 

According to SUBASE personnel, the drainage system serves 
approximately one-third of the entire facility. As such, numerous 
opportunities for contaminants to enter the system potentially exist. Note. 
that this type of system is not water tight and is designed to allow water to 
enter through the piping and joints. 

Tank Underdrain System 

The nine tanks are each rated for a nominal capacity of 750,000 gallons or 
approximately 100,000 cubic feet. Each tank is approximately 110 feet in 
diameter. Underground storage tanks of this type are usually designed 
and constructed with a permanent groundwater drainage system to 
prevent the tank from floating out of the ground under hydra,ulic 
pressure. Floating can occur when a tank with a wide floor perimeter, 
constructed below the water table, is emptied. 

Groundwater in some areas of the site may be as little as two feet below 
grade. Groundwater at a depth of two feet would convert to a hydraulic 
pressure of 2.6 pounds per square inch exerted over the entire floor of one 
empty tank, or an upward force of approximately 1,400 tons. The floor of 
the tank would rise, with or without its walls. This condition is typically 
resolved using a site wide drainage system, pop-up valves, or underdrain 
system, It appears that a site wide drainage system is in place for this 
purpose, however, it is not clear if pop-up valves or underdrains were 
incorporated in the design of the USTs. -. 

Pop-up valves are groundwater relief valves constructed in the floor of the 
tank. ‘When the contents of the tank are removed and the hydraulic. 
pressure from the groundwater exceeds the static pressure in the tank, the 
weighted valves rise, allowing groundwater to enter the tank. This 
continues as product is removed to maintain an equalized pressure at the 
tank floor and thus prevent it from rising. 

Another typical system is a series of underdrains. Perforated pipe is 
installed under the tank and surrounded by a stone filter media. 
Groundwater is diverted from under the tank to a convenient discharge 
point. Since the preliminary data shows groundwater levels at 
approximately elevation 18.0 feet in the vicinity of the tanks, some type of 
mechanism is preventing the tanks from floating. This mechanism may be 
allowing contaminated water to be continuously discharged into Goss 
Cove. 
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13 UST HISTORY iND FUTURE fiLANS 

The underground fuel storage facility was constructed in the former 
location of Crystal Lake. In the early 194Os, Crystal Lake was drained and 
dredged to allow for construction of the nine concrete underground 
storage tanks. When construction was complete, the former lake was 
reportedly filled with soils excavated from a small hill west of the tank 
area and graded to create a level surface for development of the SUBASE. 

Each of the nine USTs has a holding capacity of 750,000 gallons. No. 6 fuel 
oil was stored in tanks OT-1 through OT-3 from the date of construction 
until removed from service in the summer of 1991. Tanks OT-7 through 
OT-9 were decommissioned in the summer of 1990 and were used 
exclusively for storage of diesel during all 48 years of service. 

A reduced SUBASE demand for diesel in the mid-1970s led to the 
decommissioning and demolition of tank OT-6. Details regarding 
demolition procedures were not on file at the SUBASE. The reduced 
demand for diesel also led to the modification of tanks OT-4 and OT-5 for 
waste oil storage purposes. Tank OT-4 was used to store tank bottom 
wastes from OT-1. Tank OT-5 was used as part of an oil/water separator 
system. Both tanks were reportedly decommissioned after the installation 
of a new 30,OOOgallon waste oil tank (OT-10) in 1990. 

Current plans call for the four diesel tanks to be abandoned in 1993 (LISTS 
OT-4, OT-7, OT-8 and OT-9). Tank OT-5 which has an associated PCB 
contamination problem currently under investigation is to be closed in 
1992 The remaining tanks in the UST farm are scheduled for closure 
within the next two years. 

2.4 HlSTQRY OF PETROLEUM SPILLS 

A number of petroleum spills have been documented by the Department 
of the Navy. Each incident described in Navy spill reports is listed below. 

l August 28,1989 - Oil was discovered in an excavation for new waste 
oil tank m-10. The source of the oil was determined to be the French 
drain around adjacent waste oil tank OT-5 located adjacent to the 
excavation. As per Connecticut Department of Environmental 
Protection (CTDEP) regulations, a spill report was filed and the tank 
was removed from service. Oil present in the excavation for tank 
OT-10 was pumped out and disposed of off site. There is no 
indication that samples were collected or that soil was removed. 
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January 1990 - Waste oil collection tank overflowed during rain 
storm due to inoperative controls. Gil/water mixture entered the 
storm drainage system and discharged into permanently boomed 
area at storm sewer outfall. Approximately 14.6 gallons of petroleum 
were recovered by the Navy’s Gil Spill Response Team (NOSRT). 

April 1990 - Hydraulic oil mixture and creosote discovered at outfall 
of storm drainage system. Approximately 0.5 gallons of petroleum 
recovered by NOSRT. 

May 1990 - Hydraulic oil mixture and waste oil discovered at outfall 
of storm drainage system. Approximately 1.5 gallons recovered by 
NGSRT. 

June 1990 - Hydraulic oil mixture and diesel fuel mixture discovered 
at outfall of storm drainage system. Approximately 1.5 gallons of 
petroleum recovered by NGSRT. 

July 1990 - Hydraulic oil mixture discovered at outfall of storm 
drainage system. Approximately 11.5 gallons of petroleum 
recovered by NOSRT. 

August 1990 - Mixture of No. 6 fuel oil, hydraulic oil, and diesel 
discovered at outfall of storm drainage system. Approximately 4 
gallons of petroleum recovered by NOSRT. 

August 1990 - Rupture of oil line in SUBASE oil pit No. 1 (located 
near tank OT-1). Heavy rains caused No. 6 fuel oil to enter drainage 
system and discharge into permanently boomed area at storm sewer - 
outfall. Approximately 14.6 gallons of petroleum recovered by 
NOSRT. 

15 SXTE GEOLOGY 

Soils encountered in the underground tank area during the installation of 
monitoring wells by ERM in 1991 consisted of very fine to medium sand 
with a trace of silt and gravel. In general, the subsurface material 
appeared to consist of fill and reworked native soils. 

Bedrock was not encountered during the installation of monitoring wells 
by ERM. Based on published information, bedrock in the. Groton area is 
believed to exist at a depth of between 75 and 92 feet below the ground 
surface. 
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Groundwater in the underground tank farm occurs under water table 
conditions at a depth of approximately 2.5 to 6 feet below grade. 
Groundwater elevation data collected by ERM during a limited 
investigation of the tank farm in 1991 indicate that the water table 
fluctuates an average of l-foot on a seasonal basis. The greatest amount of 
fluctuation (approximately 1.5 feet) occurred in wells located near tank 
OT-8. The water table elevation at wells located adjacent to Tang Avenue 
fluctuated by as little as 0.07 feet seasonally. 

Groundwater in the western portion of the underground tank farm 
appears to flow from the north, east, and south toward a trough in the 
water table. The presence of a trough in the water table has been apparent 
since the addition of new monitoring wells (ERM 1 through ERM-19) by 
ERM during May 1991. Groundwater in the eastern portion of the-tank 
farm appears to flow to the northeast toward tanks OT-4 and OT-5. 
However, data regarding groundwater conditions in areas north and east 
of tank OT-7 is limited as a result of significant gaps in coverage of the 
existing monitoring well network. 

1.7 PREVIOUS lNVESTIGATIONS 

. . Invw l In June 1989 Fuss and O’Neill, Inc. (F&O) was 
contracted by the Department of the Navy to perform a soil and 
groundwater investigation near diesel storage tanks OT-4, OT-7, OT-8, 
and OT-9. ‘The investigation was conducted at the request of the CTDEP 
to confirm that the tanks were intact and leakage was not occurring. Prior 
to the investigation, the CTDEP had recommended that the tanks be 
decommissioned due to their age. As an alternative, an agreement was 
reached between the Navy and CTDEP which would allow the tanks to 
remain in service pending the outcome of the F&O investigation. 

During the F&O investigation, dissolved phase constituents of petroleum 
were detected in groundwater samples collected from monitoring wells 
near tanks OT-7 through OT-9. Monitoring wells were not installed in the 
vicinity of tank OT-4; however, petroleum hydrocarbons were identified 
in soil samples collected at the top of the water table in nearby borings. 
These findings, combined with the later discovery of fuel oil in the tank 
farm storm drainage system, prompted the Department of the Navy to 
also evaluate the condition of the three No. 6 fuel oil tanks (OT-l, OT-2 
and OT-3). 
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. . Invm l An investigation of No. 6 fuel oil tanks OT- 
1 through OT-3 was conducted by ERM in the Spring of 1991. The 
investigation revealed the presence of soil and groundwater 
contamination near tank OT-2. Dissolved phase constituents of petroleum 
were detected in groundwater samples collected from monitoring wells on 
the north, west, and southwest side of the tank. Soil and groundwater 
contamination near tanks OT-1 and OT-3 was not detected. 

. . . . NEX Service SW Invesa l In the Fall of 1991, ERM conducted 
an investigation to determine the extent of groundwater contamination 
downgradient of the NEX gasoline service station, located opposite the 
UST farm on Tang Avenue. An earlier investigation of the NEX facility 
was conducted by O’Brien and Gere (OBG) in 1989/1990 which revealed 
the presence of two on-site plumes of separate phase product. The report 
from this study indicates that the product appeared to closely resemble 
weathered gasoline. Product was also discovered in a catch basin located 
downgradient of the pump islands where a loss of gasoline due to a faulty 
crash valve and pipe leak reportedly occurred. The problem was. 
corrected and a baffle and weir were installed in a downstream catch 
basin to collect gasoline product. The NEX station storm drains connect 
into drainage system beneath the UST farm. The entire system discharges 
southwest of tank OT-9 into Goss Cove. 

The ERM investigation focused on determining the extent of dissolved 
phase plume migration from the NEX facility to the UST farm. Five 
monitoring wells (ERM-15 through ERM-191 were installed south of Tang 
Avenue. Two additional wells (ERM-13 and ERM-14) were installed west 
of the former NEX fuel dispensing area. (Gas chromatograph (CC), .. 
fingerprint analysis of a select number of groundwater samples collected 
during the investigation confirmed the migration of gasoline contaminants 
to the UST farm. Gasoline contamination was most apparent in 
monitoring wells located north and west of tank OT-2. 

1.8 REGULATORY REQUIREMENTS 

The UST farm is located in a region where the groundwater is classified as 
GB/GA. This classification has an immediate goal of maintaining the 
water in a Class B condition and a long term goal of restoration to 
drinking water quality. The CI’DEP evaluates such sites on a case-by-case 
basis and has no stated clean-up goals. However, clean-up criteria of 10 
times the drinking water guidelines have typically been used in the past. 
CTDEP drinking water guidelines are provided in Table 1. 

lHEEBMcx%lP l-7 NAVFAC-i/4/92 



SECTION 2 SCOPE OF WORK 

To fully characterize environmental conditions in the UST Farm, ERM is 
proposing an integrated field program consisting of characterization of 
tank residues, soil gas surveys, soil borings and monitoring well 
installation, investigation of underground pipelines, catch basin sediment 
sampling, and surface water sampling. Rationale and methodology for 
each individual task are provided in the following sections. 

ERM will complete the following major tasks during the Remedial 
Investigation fR.I) to address all areas of concern: 

Task 1 Project Mobilization 
Task 2 Underground Storage Tank Sampling 
Task 3 Soil Gas Survey 
Task 4 Pipeline Sediment Sampling 
Task 5 Soil, Surface Water and Ground Water Sampiing and Analysis 
Task 6. Report Preparation 
Task 7 Project Management And Meetings 

The scope has been developed based upon a review of readily available 
information provided to ERM by the SUBASE, a kickoff meeting between 
Mr. William Mansfield, Environmental Division, Department of 
Engineering and Public Works, SUBASE, New London, and ERM 
discussions with NAVFAC’s Mr. Brian Helland (August 20,19!92), and a- 
series of recommendations outlined by Ms. Carol A. Keating of the United 
States Environmental Protection Agency (EPA) in a March 5,1!992’letter to 
the Department of the Navy (Appendix A). The tasks are sequenced to 
allow an initial data-gathering effort to provide screening information 
needed to finalize Task 5, the soil boring and monitoring well installation 
sub-tasks. The initial tasks 1 through 4 will also be used to finalize the list 
of analytical parameters for the soil, sediment and groundwater sampling 
program, which is described in Task 5 of this plan. 

As per the EPA request, ERM will investigate the fuel lines that run from 
Building No. 332 to the tank farm for evidence of leakage. In addition, the 
contents of each of the eight remaining USTs will be sampled and 
analyzed according to EPA recommended parameters. 

This scope does not include a detailed evaluation of remedial alternatives, 
engineering design, or preparation of remedial work plans. Remedial 
investigations are typically conducted in phases and it is possible that 
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additional measures may be required to fully characterize the horizontal 
and vertical extent of contamination. Following characterization of the 
physical and chemical characteristics of the site, ERM will provide 
preliminary recommendations regarding potential remedial actions. 

2.2 TASK 2 - PROJECT MOBILI2XTION 

This task will include a kick-off meeting with SUBASE representatives to 
review scheduled field activities and literature search to review any 
additional data currently unavailable to ERM that would be useful in 
finalizing the scope of this investigation. Mr. Mansfield had earlier 
indicated to ERM that there may be buried pipelines in addition to the 
stormwater discharge and product transfer lines in the study area that 
would also need to be addressed. 

The existing fuel lines that extend from the pier to the UST farm are 
scheduled to be tested by a contractor of the Department of the Navy 
during late June or early July 1992. ERM will await the results of this test 
prior to initiating investigative activities. Results of hydrostatic testing 
may alter the investigative approach proposed below. Fuel line testing 
will be managed by ERM, if the current effort by the SUBASE is not 
implemented in its entirety. 

2.2 TASK 2 - UNDERGROUND STORAGE TAMK SAMPLING 
1 

In accordance with the terms outlined by EPA’s letter of March 5, 1992 
(Appendix A) to the Department of the Navy, ERM will sample the. 
contents of the eight existing USTs’. Samples of sludge or liquid from each 
tank will be collected using a scoop, clam shell sampler, or like device, and 
analyzed for the presence of hazardous materials on the EPA Target 
Compound List/Target Analyte List (TCL/TAL), as instructed in the 
above-mentioned letter. A detailed description of sampling procedures 
and tank contents will be provided in the RI Report. 

A finding of one or more TCL/TAL analytes in any of these samples may 
expand the analytical requirements for the remainder of the project. 

,- 

23 TASK 3 - SOIL GAS SURVEY 
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The purpose of conducting a soil gas survey is to define the horizontal 
extent of petroleum contamination in the subsurface in a cost-effective 
manner. By locating areas where petroleum vapors are present in soils 
above the water table, a plume of petroleum (dissolved or separate phase) 

--i 
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can be rapidly delineated without installing a high density network of 
groundwater monitoring wells. Results of the survey will be used to 
select optimal well locations for long-term assessment of groundwater 
quality. 

ERM proposes to conduct a soil gas survey along the new and old diesel 
underground pipelines from Building No. 332 to tanks OT-4 to OT-9. The 
No. 6 oil underground pipelines to tanks OT-1 to OT-3 are installed in 
lined trenches, which would prevent or minimize any potential soil and 
ground water impact from leaks. The old and new diesel lines are not, 
however, installed in lined trenches. Any leaks from these lines could 
have impacted directly the subsurface. It is estimated that there are more 
than 7,000 feet of diesel underground pipelines between Building No. 332 
and the six diesel tanks. Identifying areas of subsurface contamination 
along those 7,000 feet of lines with soil borings, test pits or monitoring 
wells would be a very lengthy and costly process. A soil gas survey 
would be a more efficient initial screening technique to identify areas 
along the lines which may have been subject to leaks. Diesel fuel has a 
low proportion of volatile organic constituents, but sufficient enough so 
that residual diesel fuel in the subsurface can be detected by soil gas 
survey. Soil gas samples will be collected at intervals of approximately 
100 feet along the underground diesel lines in an effort to identify 
potential points of leakage. An estimated 70 to 80 soil gas points will be 
initially required. 

Soil gas samples will be collected for analysis from a 5/W diameter 
stainless steel vapor probe driven to a depth of approximately two feet 
below the ground surface. This depth has been selected to ensure that the _ 

‘soil gas probe does not enter the capillary fringe or water table. As 
indicated in Section 1.3, the water table was encountered at a depth of 
approximately 3 feet near the northern boundary of the site. 

Soil gas probes will be driven to the required depth using a rotary 
hammer. Once the soil gas probe is properly seated, the annular space at 
the ground surface will be tightly sealed using an impermeable material to 
prevent the flow of ambient air into the borehole. 

Soil gas will be drawn from the borehole for a period of 2 minutes using a 
portable vacuum pump. Air will be suctioned from the soil gas probe, 
through a 75millimeter glass sample collection tube and into the vacuum 
pump. The glass tube is connected to the probe and pump using 
disposable Teflon@ tubing and stainless steel fittings. Each tube is 
equipped with 2 access pork which are opened and closed using Teflon@ 
valves. During the purging process, both valves are left open allowing air 
to move freely from the intake (perforated) portion of the soil gas probe to 
the vacuum pump. After the 2-minute purging period has expired, the 
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exit valve of glass tube is closed isolating the pump from the remainder of 
the system. The intake valve is then left open for an additional 2 minutes 
as a soil gas sample collects in the glass tube. In the final step, the intake 
valve is closed and the tube containing the sample is disconnected from 
the system. 

A soil gas sample is extracted from the collection tube using a syringe and 
injected into a gas chromatograph for analysis. The CG will provide a 
qualitative analysis of soil gas to identify and delineate plumes of 
petroleum. Analytes of particular interest would be benzene, toluene, 
ethylbenzene, total xylenes, and naphthalene. A complete list of aromatic 
and chlorinated hydrocarbons can also be detected with the CG. Through 
interpretation of gas sample chromatographs, a distinction between 
various petroleum products (No. 6 fuel oil, diesel, and gasoline) that may 
exist in the subsurface can be made. 

The analyses will be performed on site using the ERM-FAST system in _ 
order to provide real time analytical data. The daily results of the survey 
will allow flexibility in this task and allow the field team to focus on 
individually identified areas of concern. 

The findings from Task 2 will be used to finalize the soil and groundwater 
sampling tasks to follow. 

2.4 TASK 4 - PIPELLZVE SEDIMENT SAMPLLVG 

ERM proposes to collect samples from all tank farm catch basins which are. 
located at the outlet of individual sections of drainage pipe. As shown on 
Figure.2, vitrified tile drainage pipes are present around five USTs (OT-1 
through OT-5 and OT-6). If a release of fuel had occurred at one of the 
tanks listed above, petroleum would likely have entered the drainage pipe 
and discharged to a nearby catch basin. 

Collection and analysis of sediment from each catch basin will be 
conducted to provide an indication of a previous release of petroleum. 
Sediment analytical data from the entire tank farm may aid in isolating 
potential source areas. Sediment samples will be analyzed according to 
EPA Methods 8020 + MTBE for benzene, toluene, ethylbenzene and 
zylene, 418.1 for Total Petroleum Hydrocarbons (TPH), and 8270 for 
Semivolatile Organic Compounds (SVOC). 
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TASK 5 - SOIL, SURFACE WATER, AND GROUND WATER SAMPLING 
ANZ.3 ANALYSIS 

At the conclusion of the initial phase of activities, ERM will meet with 
NAVFAC to discuss findings hnd additional tasks. ERM will have 
identified areas of concern and will have designed additional subsurface 
investigation tasks to characterize the nature and extent of the suspected ‘. 
problems. Areas along the diesel fuel lines and the storm water drains 
will most likely require additional investigation, because there are no 
previous investigations or reported areas of line failure which would help 
to target the initial investigation. A combination of soil borings, 
monitoring wells and Hydropunch II in situ groundwater sampling will 
be utilized to complete the site characterization efforts. 

A dual approach is proposed to investigate soil and ground water 
contamination at the tank farm. The combined results of these two 
approaches will facilitate the characterization of the extent of the 
subsurface contamination by petroleum products at the fuel tank farm. 

The first approach is to focus the characterization in the vicinity of the 
tanks based on known problems from previous investigations, if available.. 
Section 2.5.1 describes the proposed sampling program. The second 
approach addresses potential problems on a more site-wide basis at areas 
where large data gaps exist between tanks or areas downgradient of the 
tanks; at areas along the perimeter surrounding the tanks, addressing both 
upgradient conditions and conditions along underground drain or fuel 
lines; and at areas within the tank farm along storm water catch basins 
and drainage lines which may contribute to ground water contamination. . 
Section 2.5.2 describes the site-wide program. 

The proposed sampling locations are shown on Figure 2 and the proposed. 
sampling program is summarized on Table 2. The summary descriptions 
of the individual sampling protocols are presented in the sections below. 

Proposed Sampling in the Vicinity of the Tanks 

Tanks OT-2 and OT-3 

These two No. 6 fuel oil tanks were investigated by ERM in 1991. No soil 
or ground water contamination was detected in the 8 wells installed (Four 
around each tank) except trace level of VOC (25 ppb of total BTEX) in well 
ERM-11 located on the north side of tank OT-3. These two tanks probably 
did not impact the subsurface. No new sampling locations are proposed 
around these two tanks. The 8 existing wells will be resampled as part of 
the site-wide ground water quality assessment (Section 2.5.2). 



,- 

Tank OT-2 

The area around No. 6 fuel oil tank is characterized by two distinct 
problems: 

1. A plume of dissolved gasoline extends southward from the NEX 
station area to the north and west side of the tank. 

2. Oil was found in the soil above the water table of Well ERM-7 located 
on the southwest side of the tank. 

The plume of dissolved gasoline has been well defined by the existing 
monitoring well network; however, ERM proposes to collect a 
hydropunch ground water sample (H2-2) downgradient of Well ERM-19 
(Figure 2) to identify the downgradient edge of the plume where the 
ground water is uncontaminated. Well ERM-19 had no BTEX detected, 
but low concentration of TPH (0.6 ppm) was detected in the ground water. 

,- 

To determine the vertical and areal extent of oil contaminated soil on the 
southwestern side of Tank OT-2 and help better locate the source of the 
oil, ERM proposes to conduct a soil boring program initially entered on 
Well ERM-7. Four borings will be drilled and continuously sampled 
down to the water table and every 5 feet down to the level of the tank 
bottom around ERM-7 in a radial pattern, but not toward Tank OT-2. 

The borings will be located at 10 to 15 feet from ERM-7. If during the field 
work, oily-stained soils are encountered, additional borings would be 
drilled 10 to 15 feet farther away from the subject boring(s) until visually 
clean soil is encountered (i.e., no oil observed; no odor, no PID readings). 
From each boring, a visually clean soil sample would be analyzed for 
TPH, BTEX, and SVOC to confirm that the soil is free of oil. 

A hydropunch ground water sample (H2-1) is also proposed 30 to 50 feet 
downgradient of Well ERM 7 to assess if the oily soil found in the area of 
ERM-7 may impact ground water in a downgradient location. 

The existing wells in the vicinity of Tank OT-2 will be resampled as part of 
a site-wide ground water quality assessment. 

Tmk OT-4 

I”* 

Four soil borings were drilled by F&O in 1989, around this diesel oil tank. 
No wells were installed. Up to 940 ppm of TPH (Fuel oil scan) were found 
in boring TB-4, located on the upgradient eastern side of Tank OT-4. 

- 

C 
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,- ERM proposes to drill and sample two soil borings in the vicinity of the 
previous boring TB-4 to delineate a potential soil impact. The borings will 
extend to the base of the tank. Qne hole will be converted into an 
upgradient monitoring well (ERM-23). To complete the ground water 
quality characterization in the vicinity of this tank, two wells (ERM-22 and 
ERM-24) are proposed on the downgradient western side of the tank. 
These three wells’ will allow one to verify the inferred westerly to 
southwesterly ground water flow direction. To complement the ground 
water quality data from these proposed wells, two hydropunch ground 
water samples are proposed in further upgradient and downgradient 
locations of the tanks (HP1 and H42). Upgradient ground water sample 
H4-2 will also address potential ground water impacts related to spills or 
leaks at the northeast comer of the old .and new diesel oil lines (Figure 2). 

Tanks OT-5 and OT-6 

The two former diesel oil tanks will be investigated in a similar manner to 
Tank OT-4, as described above. Because no subsurface sampling was 
conducted around these two tanks, an initial characterization will require 
four wells around each tank as opposed to the three proposed wells for 
Tank OT-4. 

As shown on Figure 2, the four proposed wells around each tank have 
been located, assuming general westerly ground water flow around Tank 
OT-5 and a northwesterly flow around Tank OT-6. Proposed Well ERM- 
28 will be located’ near the waste oil tank OT-10 where oil was discovered 
in the ground during the installation of that tank. If oil is encountered 
during the drilling of ERM-28 or at other locations around OT-5;’ 
additional soil borings will be drilled in an attempt to delineate the 
presence of oil in the subsurface. Selected oily soil samples would then 
also be tested for the presence of PCBs, as a PCB problem seems to be 
associated with that tank. 

As with Tank OT-4, two complementary Hydropunch ground water 
samples are proposed upgradient and downgradient of the two tanks. 
The two downgradient Hydropunch locations (H5-1 and H6-1) will also 
be located in the area where the diesel oil lines from the tanks are 
connected to the main diesel lines. 

Tank OT-7 

Four wells were installed by F&O in 1989, around this diesel fuel tank. 
Dissolved fuel oil was detected in Well MW-1 on the north side of the 
tank. Ground water in these remaining wells are apparently 
uncontaminated. Ground water elevations in the vicinity of Tank OT-7 

mEmMGmxP 2-7 NAVFAC-9/4/9l 



suggest a northeasterly ground water flow. To delineate the extent of 
ground water contamination on the north side of the tank, ERM proposes 
to collect three hydropunch ground water samples (H7-1 to H7-3) around 
the vicinity of Well MW-1 (Figure 2). . 

Tank OT-8 

F&O installed four wells around this diesel fuel tank in 1989. A GC scan 
indicated dissolved fuel oil in two wells: 5 ppm in upgradient Well MW-6 
and 52 ppm in Well MW-7 located on the south side. Ground water flows 
in a northwesterly direction around this tank. During the 1991 No. 6 fuel 
oil tanks investigation, ERM also measured ground water levels in the 
F&O wells installed around the diesel tanks in order to establish a more 
complete ground water contour map. More than 2 feet of floating oil was 
found in Well MW-7. 

The floating product problem and associated ground water contamination 
in the vicinity of diesel Tank OT-8 needs to be delineated to determine the 
most effective method for recovering the floating product and determine 
the extent of the plume of the diesel oil dissolved constituents. 

C 

- 

bl 

ERM proposes to drill four borings centered around Well MW-7 to 
determine the level of residual diesel oil in soils. 

Four soil borings will be initially drilled within 10 to 15 feet around Well 
MW-7, with possibly one borehole between the tanks and the well and 
will extend down to the base of the tank. If oil-stained soils are found in 
the field, additional borings would be drilled’and sampled 10 to 15 feet 
farther away from the borings that would exhibit evidence of oil until- 
visually clean soil.would be encountered (i.e., no oil observed, no odor, no 
PID readings above background). One soil sample per borehole (visually 
clean in the field) would be analyzed for TPH, BTEX, and SVOG, which 
are, like for gasoline, important constituents of diesel oil. 

In the upgradient boring to the southeast and the downgradient boring to 
the northwest, two Hydropunch ground water samples (H8-3 and H8-2) 
will be collected to access the ground water contamination in the 
immediate vicinity of Well MW-7. To complete this assessment, two 
additional Hydropunch ground water samples are proposed in farther 
upgradient location (H8-3) and downgradient location (H&l). Note that 
Sample H&4 will also address ground water quality in an upgradient 
location of Well MW-6 and will also be located near the old diesel line. 

The water samples from the wells and Hydropunch sampling points will 
be analyzed for BTEX, base neutrals and TPH. 

c3 
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Tank OT-9 

Four wells were installed by F&O in 1989. Well MW-12 on the southwest 
side of this diesel fuel tank was found to be dry in 1989 and on three 
occasions in 1991 during the ERM investigation. The remaining three 
wells contained dissolved fuel oil from 4 to 14 ppm. Ground water flows 
to the northwest in the vicinity of the tank. To delineate the extent of 
ground water contamination around the tank, ERM proposes to collect 
five Hydropunch ground water samples in farther upgradient and 
downgradient locations as well as on the sides of the tank. The 
Hydropunch locations (H9-1 and H9-5) are shown on Figure 2. Ground 
water samples from the three wells and the five Hydropunch locations 
will be analyzed for BTEX, SVOC, and TPH. 

C 

13 

To determine if residual diesel fuel may exist in the soil, ERM proposes to 
drill and sample two soil borings in the vicinity of Well MW-11 in which 
the highest concentration of dissolved fuel oil was detected (14 ppm). 

25.2 
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Proposed Sampling on a Site-Wide Basis 

Additional subsurface sampling is proposed on a more site-wide basis at 
areas not located in the immediate vicinity of the tanks. These additional 
sampling locations will assess potential contamination associated with the 
major storm water drain lines and diesel fuel lines and will help fill some 
of the major data gaps in areas between the tanks. 

To address concerns with the storm water lines, ERM proposes to collect 
five Hydropunch ground water samples (H-l to H-4 and H-6) 
complemented by three monitoring wells (ERM-20, ERM-21 and ERM-33). -- 
The locations of these sampling points, as shown of Figure 2, will also fill 
the major gaps between the tanks. The three wells proposed will be 
placed at locations where previous ground water contour maps suggested 
the presence of a trough, or depression on the water table, as a result of a 
probable induced drainage influence of the major storm water lines. 
These three wells, as permanent monitoring points, will help to better 
evaluate the ground water flow regime at the tank farm. 

To address concerns with the diesel fuel lines, as well as characterize 
ground water quality in upgradient locations on the perimeter of the tank 
farm, six Hydropunch ground water samples are proposed. 

As shown on Figure 2, the proposed locations include H-5 to the north 
between OT-3 and OT-4, H-7 to H-11 to the south along the diesel fuel 
lines near Crystal Lake Road. Sample H-9 will be located near the old 
diesel line and will help address a large gap between Tanks OT 7 and OT- 
8. 

niEFRlrlcmuP 2-9 NAVQAC-W2&9/4/9l 



R 

Ground water samples will be analyzed for BTEX, SVOC, and TPH. 
C 

2.5.3 Soil Borings 

Soil borings will be drilled with a hollow stem auger rig. Continuous 
split-spoon samples will be collected from each boring and logged by the 
supervising of the ERM field geologist. The borings will be terminated at 
the water table, or extended to the base of the tanks, when the boring is 
located near a tank. 

Each sample will be screened for the presence of volatile organic 
compounds (VOCs) using a Micro Tip II Photoionization Detector (PID). 
Selected soils will be collected for laboratory analyses according to EPA, 
as described in Section 6.3 of the work plan methods 8020,8270, and 418.1. 
Additional parameters may be necessary depending upon site-specific 
locations and the findings from earlier tasks. 

R 

In selected borings, an in situ groundwater sample will also be collected to 
evaluate groundwater quality (see the following description). In situ - 
groundwater sampling will be collected using a device known as the 
Hydropunch. Hydropunch sampling is described in Section 2.5.5. 

c3 2.5.4 Monitoring Well Installation 

Monitoring wells will be installed to provide a long-term ground water 
monitoring and hydrogeologic measuring system. A typical well 
construction diagram is presented in Appendix 8. 

Fourteen monitoring wells will be installed using a hollow stem auger 
drilling rig. Continuous split spoon samples will be collected from each 

C 

boring and logged by the supervising hydrogeologist from ERM. All split 
spoons will be screened for the presence of volatile organic compounds 
(WCs) using a Micro Tip II Photoionization Detector 8ID). Soil samples. 
+I1 be collected from immediately above the water table in each boring 
and submitted for laboratory analysis according to EPA methods 8020, 
8270, and 418.1. 

13 
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All monitoring wells will be constructed with a minimum of 10 feet of 2.0- 
inch, internal diameter (I.D.), 0.020-inch, machine slotted, polyvinyl 
chloride (PVC) well screen and flush -threaded PVC riser. The annular 
space will be gravel packed with graded silica sand to a depth of at least 1 
foot above the top of the well screen followed by a minimum l-foot-thick 
bentonite pellet seal. The remaining annular space will be filled with a 
bentonite - cement grout. Each well will be completed at the land surface 
with a 6- or &inch diameter utility-type, flush mounted steel protective 
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road box. The area around each well will be returned to its pre-existing 
condition after well installation has been completed. 

3 
The SUBASE Department of Public Works (DPW) will be contacted at 
least 10 days in advance of installation of monitoring wells. The DPW will 
be provided with documents indicating proposed well locations, well 
construction procedures and materials, and anticipated drilling schedule. 

2.5.5 In Situ Groundwater Sampling Procedures Using Hydropunch 

P 

C 

In situ groundwater sampling requires the use of a drilling rig to advance 
a soil boring and drive the Hydropunch to the required depth. For this 
task, soil borings will be advanced to the capillary fringe using 4-l/4-inch 
I.D. hollow stem augers. Continuous split spoon samples will be collected 
from each boring and logged by the supervising hydrogeologist from 
ERM. All split spoon samples will be field monitored for the presence of. 
VOCs using a PID-like organic vapor meter (OVM). Geologic logs will be 
completed to provide documentation of materials encountered in the 
subsurface. 

Once the soil boring is completed, the hydropunch will be assembled and 
attached to the drive rod using procedures specified by the manufacturer. 
The hydropunch will then be lowered to the bottom of the boring and 
driven approximately 3 feet into the water table. This depth has been 
selected since it will allow for the collection of both groundwater and 
petroleum samples, in the event that floating product is encountered. 
Liquid samples will be collected from the five, foot screened portion of the 
hydropunch using a stainless steel bailer. A detailed description of the.. 
hydropunch is provided below and in Appendix E. 

The hydropunch contains a stainless steel barrel assembly approximately 
5 feet in length and 2.5 inches in diameter. Each assembly has a 
detachable penetrating cone and an inner sample collection chamber.. The 
hydropunch is attached to drilling rods and pushed or driven to the 
desired sampling depth from the ground surface or from the bottom of a 
drilled borehole. The inner chamber is sealed while the punch is driven to 
the desired sampling depth. When the proper depth is reached, the,drill 
rods and outer barrel are withdrawn from the bottom of the -boring, 
allowing the outer barrel to detach from the penetrating cone. 
Groundwater will then flow into the inner collection chamber. The 
collection chamber is equipped with either a 1.2~liter sample container or a 
5-foot, l-inch diameter slotted polypropylene pipe similar to weIl screen. 
Where hydrocarbons are of concern, the use of screened pipe is 
recommended. 



b 

Groundwater is retrieved from the hydropunch using a thin bailer that is 
passed through the drilling rods from the ground surface and into the 
screen. After the sample collection process is complete, the hydropunch is 
pulled from the ground leaving behind, the screen and penetrating cone. 

25.6 

Drilling equipment will be steam cleaned between borings. Potable water 
will be obtained from the SUBASE water supply for this purpose. A new 
screen and penetrating cone will be used at each sampling location. 

Monitoring Well Gauging and Sampling 

Monitoring well gauging and groundwater sampling will be performed 
upon completion of well installation.aclivities. Wells will be gauged using 
a petroleum/water interface probe;or a clear bailer, for the detection of 
separate phase product. All monitoring wells which do not contain 
separate phase product will be sampled. Sections 6.4 and 6.5 describe 
sampling procedures for the collection of groundwater samples. 

2.57 Elevation Suntey 

The top of PVC well casing and ground surface elevation for each new 
monitoring will be established relative to SUBASE Vertical Datum (SVD) 
by a Connecticut Certified Land Surveyor. The ground surface elevation 
at each punch sampling point will also be determined. 

c 2.5.8 Analytical Parameters 

C 

F 

All soil surface water and groundwater samples will be analyzed 
according to the following methods: 

._ 

l Benzene, toluene, ethylbenzene and xylene (BTEX), including methyl 
test butylbenzene ether (MTBE) - EPA Method 8020. 

l Total Petroleum Hydrocarbons (TPH) by IR - EPA Method 418.1. 

l Semivolatile organic compounds (SVOCs), or Base/Neutral/Acids, 
EPA Method 8270. 

ERM will collect and preserve all samples in accordance with CTDEP and 
EPA protocols. All samples will be submitted to Envirotest Laboratories, 
Inc. (State of Connecticut Certification No. PH-0554) in Newburgh, NY for 
analysis. Table 3 provides information on sample analyses, methods, 
containers, preservation requirements and holding times by sample 
matrix. 

13 
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As indicated under Task 1, the EPA has recommended that the contents of 
all tanks be sampled and analyzed for the full list of TCL/TAL parameters 
to confirm or deny the presence of hazardous materials in the source 
areas. In the event that hazardous materials are identified in the contents 
of one or more tanks, ERM will evaluate the need for additional analyses 
at other sampling points. The list of analytical parameters for soil and 
groundwater will be modified, where necessary, to include compounds 
identified in tank sludges or liquids. The extended list of parameters will 
be incorporated into the analysis of samples collected near tanks where 
hazardous materials are identified during Task 1. 

In situ P-ability Tests 

Slug tests, or in situ permeability tests, will be conducted by ERM in 
selected monitoring wells to determine hydraulic conductivity of the 
aquifer where sources of groundwater contamination are identified. A 
determination of hydraulic conductivity is necessary in providing an 
estimate of groundwater and contaminant migration rates. These rates 
would be used for the design of groundwater recovery and treatment 
system should remedial action be required. 

Slug tests will be conducted using the rising head method. This method is 
used when determining hydraulic conductivity in wells which the 
screened interval is not open over the entire thickness of the unconfined 
aquifer. The test is conducted by lowering a solid slug (constructed of 
Teflon@, PVC, or stainless steel) into the well and allowing the water level 
to equilibrate to static conditions. Once equilibrium conditions have been 
achieved, the test is initiated by quickly withdrawing the slug from the 
well. Removal of the slug rapidly displaces the column of water into the 
lower portion of the well, resulting in recharge from surrounding aquifer. 
The rate of recharge is recorded over time until the water level in the well 
has again achieved static conditions. These data will later be used in the 
calculation of hydraulic conductivity. For the tests proposed by ERM, 
changes in water level will be recorded automatically using a pressure 
transducer and data logger. By using automatic measuring equipment, 
changes in water level can be recorded at l-second intervals to prevent a 
loss of important test data. 

Slug test data will be analyzed using the Bouwer and Rice method to 
determine formation permeabilities at each well. 
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25.10 Surface water Sampling 

ERM proposes to collect surface water samples from the unnamed stream 
which enters the tank farm from the east. The stream flows beneath the 
tank farm via underground piping and discharges at the storm drainage 
outlet shown on Figure 2. Collection of surface water samples at the 
entrance and outlet of the underground piping will help determine 
whether petroleum is entering the stream from beneath the site. In 
addition, the samples may also help determine whether contaminated 
surface water is entering the tank farm from an unidentified upstream 
source. A review of aerial photographs indicated that the stream flows in 
close proximity to at least one former service station facility. 

Surface water samples will be analyzed according to EPA Methods 8020 + 
MTBE, 418.1 and 8270. 

2.6 TASK 6 - REPORT PREPARATION 

ERM will prepare a draft and final report. The final report will consider 
and incorporate the Navy’s comments on the draft and will be in a format 
that is acceptable for submittal to CTDEP. The report will be illustrated 
with clear, concise figures and maps, where appropriate. The report will 
include: 

Introduction; 
Background; 

-.. 
Scope of Work; 

Data Interpretation; 

Boring and Well Logs; 
Ground Water Flow Maps; 
Site Map Showing All Sampling Locations; ‘. 
Contaminant Distribution Map; 
Tabulated Analytical Results; 
List of Applicable or Relevant and Appropriate Requirements 
(ARARs) Used in Evaluating the Data; 
Slug Test Data; 
Survey Data; 
Water Level Measurement Records; 
Soil Gas Survey Data; 
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l Chain-of-Custody Forms; and 

2.7 

0 Laboratory Analysis and QA/QC Data; 

l Conclusions and Recommendations. 

TASK 7 - PROJECTlMANAGEMEWAND MEETINGS 

The purpose of this task is to ensure completion of the project on-time and 
on-budget, provide oversight of project personnel, and ensure regular 
interaction with Navy personnel. This task includes general 
communication and coordination, financial management, and personnel 
and project scheduling. In addition to an initial project planning meeting, 
the ERM project team will be available for public or private meetings to 
present and discuss results and recommendations. 

c- 
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SECTION 3 PROJECT PERSONNEL 

ERM has assembled a project team comprised of personnel who have 
completed similar assignments on projects equivalent to the project 
outlined in the Scope of Work. EN’s project team offers the Navy several 
important benefits: 
l The project team has conducted numerous Phase I remedial 

investigations related to gasoline releases in both unconsolidated and 
fractured bedrock terrain. 

* 

4 

l The senior professionals assigned to the project have worked with the 
CTDEP and are familiar with the regulatory process in Connecticut. 

l The key personnel assigned to the RI are familiar with the project site 
and were involved in the development of the Scope! of Work. 

The proposed project organization is illustrated in Figure 3. Mike Cody, 
Project Manager, will be responsible for project control, technical review, 
and client interaction. The work on-site will be directed by Noah Levine, 
Project Geologist. 

The key project personnel selected for the project team based on their 
availability for the .assignment, experience with petroleum site 
assessments, and managerial skills are presented below. 

A!lssQN ON 

Jim Talbot, Ph.D. Program Manager 
Mike Cody, P.G. Project Manager. 
Noah Levine Project Geobgist/On-Site Manager 
Jim Test0 Corporate Health and safetty Officer 
Noah Levine Site Health and Safety Officer 
David Blye Chemistry QA Manager 

I CI 
. . 

, 



SECTION 4 PROJECT SCHEDULE 
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ERM’s proposed project schedule is. shown in Figure 4. It is anticipated 
that the project will take approximately 24 weeks to complete, including 
Navy review and submission of final report. 



SEblON 5 SITE-SPECIFIC HEALTH AND SAFETY PLAN 

5.1 SI’I’E NAME AND ADDRESS 

Underground Storage Tank Farm 
Naval Submarine Base 
Groton, Connecticut 

5.2 SITE PERSONNEL WITH ASSIGNED RESPONSlBILrrIES 

Program Manager Jim Talbot 
Project Manager Mike Cody 
Site Manager/Project Geologist Noah Levine 
Corporate Health & Safety Officer Jim Test0 
Site Health & Safety Officer Noah Levine 
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SITE DESCRIP’ITON 

The site is the Naval Submarine Base located in Groton, Connecticut. 

PLANNEDACTIVIITES 

Project activities include services necessary to complete an investigation of - 
soil and groundwater in the underground storage tank farm. 

POTENTML HAZARDS 

Material Safety Data Sheets (MSDS) for suspected contaminants of concern 
are provided in Appendix D. 

chemical (Fuel Oil) 

There is no specified acceptable exposure limit for fuel oils. Acceptable 
exposure limits for gasoline and its constituents have been used to provide 
the action level guidelines specified below. These guidelines can be 
applied to activities involving exposure to gasoline and/or fuel oil 
contamination. 
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Gasoline 

Gasoline has a maximum acceptable exposure level or Threshold Limit 
Value (TLV) expressed as a Time Weighted Average (TWA) (8 hours per 
day) of 300 ppm and a Short Term Exposure Limit (STEL) of 500 ppm over 
a period of 15 minutes according to the American Conference of 
Governmental Industrial Hygienists. Benzene is found in gasoline in 
varying concentrations ranging from 1 to 10%. Other significant 
components of gasoline include toluene, xylene, and ethylbenzene. The 
permissible exposure limit (PEL) for benzene is 1 ppm due largely to the 
carcinogenic nature of the compound. A PEL of 100 ppm has been 
established for xylene, toluene, and ethylbenzene. 

Benzene concentrations must be monitored within the workers’ breathing 
space throughout intrusive activities involving contaminated or 
potentially contaminated media (soils, groundwater, etc.). Benzene 
monitoring will be conducted any time organic vapors reach or exceed 10 
ppm in the breathing space as measured by an OVM. Benzene can be 
monitored using calorimetric indicator tubes (e.g., Draeger Pump Kit). 

If OVM readings reach or exceed 10 ppm in the breathing space during 
excavations/drilling operations, benzene monitoring will be conducted at 
each 3-foot interval of excavation/boring advancement. If OVM readings 
reach or exceed 10 ppm in the breathing space during groundwater 
sampling activities, benzene monitoring will be conducted at least once 
during well purging and prior to sampling. Benzene monitoring will not 
be required once an excavation/borehole is completed and monitoring 
results indicate that no benzene is present within the detected airborne 
gas/vapor mixture. --. 

If benzene is not found within the workers’ breathing space, and VOC 
concentrations are between 0 and 100 ppm as measured with the OVM, 
Level D Personal Protective Equipment (PPE) will be worn. The 100 ppm 
action level has been set based on the PEL of toluene, xylene, and 
ethylbenzene. Level D is regular work clothing. Outer gloves and boots 
will also be worn since there is potential for direct contact with 
contaminated soils. If the VOC concentrations are 100 to 500 ppm, or 
benzene concentrations are greater than 1 ppm, Level C PPE (half face 
respirator with organic cartridges) will be worn. A full-face air purifying 
respirator will be required for VOC concentrations between 500 and 900 
ppm or benzene concentrations greater than 10 ppm in the breathing 
space. If the VOC levels exceed 900 ppm or benzene concentrations 
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greater than 50 ppm in the breathing space, the area will be evacuated and 
the ERM Health and Safety Coordinator and appropriate SUBASE 
personnel will be contacted. If the VOC levels exceed 900 ppm or benzene 
exceeds 50 ppm in the breathing space, Level B (supplied air) PPE must be 
worn or the area must not be m-entered until the vapors dissipate. 

Fuel oils/gasoline vapors are dangerous fire hazards when exposed to 
heat, flame or oxidizers. To fight fire, foam, CO% or dry chemicals will be 
used. When heated to decomposition gasoline emits an acrid smoke and 
irritating fumes. Gasoline has a flash point of -45’F. 

The ERM Site Health and Safety Officer will continuously monitor the air 
with an explosimeter in addition to an OVM. If combustible gas levels 
exceed 20% LEL, the work area will be evacuated until it is positively 
ventilated. If the level is between 10 and 20% LEL, only intrinsically safe 
instruments should be used. 

Physical (Utilities> 

Planned activities require installation of soil borings and possible 
excavation. All utility companies and local authorities will be notified of 
planned excavation activities and all underground utilities will be 
appropriately marked. 

EMERGENCY CONTACTS AND DIRECTIONS TO NEAREST 
HosPni4L 

Mike Cody - ERM Project Manager (203) 9294687 
Police 911 
Fire 911 
Ambulance 911 

A hospital is located on Tang Avenue at the southern end of the SUBASE. 
To get to the hospital from the tank farm head east on Tang Avenue 
approximately 0.4 miles. The hospital is located at the top of a small hill 
on the left hand side of Tang Avenue. 

5.7 DISPOSAL, OF CONTAMINATED HEALTH AND SAFETY EQUlPMENT 

Contaminated health and safety equipment, including clothing and 
personal protective devices, will be disposed of in a 55-gallon drum, 
labelled and picked up by a certified hazardous waste disposal contractor, 
or delivered to the SUBASE HAZMAT facility on base. 



HEALTH AND SAFETY EQUIPMENT LIST 

The following equipment will provided on site during the field program: 

Petroleum! Water Interface Probe - Marine Moisture Control 
Tyvek coveralls - white 
Respirator - full face 
Respirator - half face 
pH meter 
OVM meter (OVM) Micro Tip R Photo 
Photoionization detector (PID) 
Water level indicator 
Gloves - latex 
Gloves - neoprene 
Gloves - PVC 
Filter cartridge - dust/mist 
Filter cartridge - organic vapors 
LEL/02 meter 
Decontamination supplies 
Draeger unit 



SECTION 6 QUALITYASSURANC~/QUALrTY CONTROL PLAN 

6.1 PURPOSE 

The purpose of this Quality Assurance/Quality Control (QA/QC) Plan is 
to define standard operating procedures for the Groton, CT SUBASE 
Remedial Investigation of the Underground Tank Farm so that reliable 
data collection and analyses are ensured. the enclosed sampling program 
is based upon currently accepted EPA standards for assessing potential 
groundwater and soil contamination problems. 

The following EPA Guidance Documents were consulted: 

1. Superfund Data Quality Objectives for Remedial Response Activities; 
Development Process, March 1987 (VOL I). 

2. RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document, September, 1986. 

The tasks defined under this QA/QC Plan include: 
0 soil gas survey; 

l drilling activities; 

l pre-monitoring well sampling activities; 
0 monitoring well evacuation and sampling activities; 

l QA/QC samples; and, 
0 other QA/QC protocols. 

The primary use for the data collected during this investigation will be site 
characterization. The existing concentrations of any contaminants found 
will be compared to selected Federal and State ARARs. 

6.2 DRILLINCA-S 

Drilhg, Well Con&u&on, and Protective Well Cover 

ERM will supervise the installation of’all borings and monitoring wells 
and ensure that all wells are constructed in compliance with EPA 
protocols. Borings will generally consist of 6- to &inch holes in which l- 
3/&inch inner diameter split-spoon samples will be taken. Wells will b4 
drilled primarily using the auger and/or drive and wash techniques. The 



drilling contractor, at his option and with ERM approval, may employ 
drilling methods involving uncased wall-supported holes or use of hollow 
stem augers or any combination of these methods, provided he can also 
perform split tube sampling as required. No unsupported hole methods 
will be used. Field boring logs will be used to record all data obtained 
during drilling. 

During well installation, detailed logs will be maintained by an 
experienced geologist and documented in the field log books. The 
borehold and all soil samples will be field screened with an OVM PID, or 
like instrument, to measure for VOCs. Representative samples from all 
split spoons will be placed in capped and aluminum foil sealed jars for 
head space analyses at a later date. See the following section for details on 
split spoon sampling and headspace analysis. 

Upon completion of each boring to the desired depth, a &inch I.D. PVC 
well will be installed in the boring. The well will include 10 to 15 feet of 
machine slotted PVC well screen conforming to ASTM Schedule 40; the 
remainder will be solid PVC ‘riser. All PVC and slotted casing will be 
clean, flush joint and have threaded couplings. For all water table 
monitoring wells,, the well screens will be placed so that the screens 
intersect the water table, thereby allowing for seasonal fluctuations in the 
water table and for detection of any floating contaminants. 

A clean, silica sand pack will be set around the screen extending from the 
base of the boring (at least 1 foot below the well screen) to a level 2 feet 
above the top of the screened section. A minimum S-foot-thick layer of 
bentonite pellets will then be set. A bentonite/portland cement grout will 
be placed above the bentonite well seal up to a level 2 feet below ground- 
level. The wells will be finished with a l-foot concrete surface seal and a 
flush mounted road box such that the concrete collar extends from the 
road box in all directions. The cap of the road box will be secured by bolts 
and the PVC casing with a locking cap. All well construction details will 
be included in the drilling logs (an example is attached in Appendix B). 

Wells will be developed by pumping until the discharge is free of 
sediment, and the pH and conductivity measurements of the discharge 
have stabilized. Soils from drilling, and water removed from the wells 
will be collected into 55gallon drums for interim storage pending 
analytical results. Based on those results, the materials will be disposed of 
properly by the SUBASE. 



Topographic Surclq 

The well locations, ground elevations, and top of PVC casing will be 
surveyed by a registered surveying firm and located on a base map. 
Horizontal well locations will be surveyed to an accuracy of f1.0 foot and 
referenced to the Connecticut State Grid. Top of casing elevations will be 
surveyed to an accuracy of fo.01 foot and referenced to SVD. The well 
number will be affixed to the road box and will be visible with the cap on. 

The top of casing measuring point will be clearly marked on the inner lip 
of the road box. Ground-water level data from all wells will be used to 
prepare water table contour maps and determine hydraulic gradients and 
ground-water flow directions. 

Split-Spoon Sampling and Decontamination 

Split spoon soil samples will be collected according to Awl techniques 
using a l-3/8+& I.D. split tube sampler. Two-foot-long samples will be - 
collected continuously to the water table and then at lithology changes, 5- 
foot intervals, or at the discretion of the on-site geologist.. The sampler 
will be driven into the ground using a 140-pound hammer dropped from a 
height of 30 inches until either 24 inches have been penetrated or 100 
blows have been applied in any 6- inch section. The number of blow 
counts for each 6-inch interval will be recorded on the well log. 

Upon extraction of the sampler from the borehole, the sampler will be 
opened and screened with a PID. A visual inspection and classification 
will be performed on the sample and a geological description will be 
recorded on the well log. The length of the recovered sample will be - 
recorded before portions of the soil are used to fill laboratory containers 
for later analysis. Soil samples for TPH analysis will be collected in wide 
mouth pre-cleaned glass jars supplied by the laboratory, cooled to 4 
degrees Celsius, and analyzed within 28 days. The portion of the sample 
which is not held for laboratory analysis will be collected in glass jars, 
covered with aluminum foil, and capped. The jar will be labeled with the: 

job number; 

boring number; 

sampling interval; 

blow counts; and 

date. 
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The jar sample will be allowed to equilibrate to room temperature for at 
least 10 minutes. The sample will be vigorously shaken for 15 seconds 
both at the beginning and end of the headspace development period and 
then opened while leaving the foil cover on top. The end of a PID meter 
will be forced through the foil to collect a headspace redding. Both stable 
and peak readings will be recorded. 

The sample from each boring which is closest to the water table will be ’ 
sent to the laboratory for analysis of TPH by infrared (IR) method (EPA 
Method 5520). 

The split spoon samplers will be decontaminated using a system 
consisting of: 
l an initial Alconox and water wash; 
l a secondary fresh water wash; 

l a tertiary methanol rinse; and 
l a final distilled water rinse. 

Well Maintenance Check 

Prior to each sampling event, ERM personnel will routinely inspect the 
condition of each monitoring well to ensure that the protection casing; 
lock cover and surface seal remain intact. Observations regarding these- 
inspections will be recorded in the site field data book. This record will 
include well number, condition, date, and time of observation. 

Health and Safety Air Monitoring 

An air purifying respirator will be required if benzene concentrations 
reach or exceed 1 ppm in the breathing space. A full-face air purifying 
respirator r&l be required if benzene concentrations reach or exceed 10 
ppm in the breathing space. Air supplied respirators will be required if 
benzene concentrations exceed 50 ppm in the worker breathing zone. A 
PID probe will be held over the well casing after the initial uncapping to 
make this determination. All readings, including non-detectable, will be 
recorded in the field data book. All field activities will be conducted 
under appropriate OSHA regulations and guidelines and the site-specific 
health and safety plan (see Section 5.0). 
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Water Level Measumments 
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ERM will gauge each well with an optical interface probe to determine 
depth to water in each well and the presence of floating chemicals. The 
measuring device will be lowered into the well until water has been 
reached. The probe will be raised and then lowered a second time to 
check the accuracy of the first measurement. The cable will be held 
against the side of the inner protective well casing at the designated 
measuring point, and the depth measurement recorded to the nearest 0.01 
feet. Any water level corrections due to floating product will be made. 

The measuring device will then be raised out of the well and 
decontaminated by rinsing first with distilled water, then with methanol, 
and again with distilled water. 

Water levels will be measured from the top of, the PVC casing at the 
designated measuring point and recorded on a Monitoring Well Data 
Sheet, along with the date and time of reading and observers initials. 

6.4 MONITORlNG WELL EVACUATIONAND SAMPLlNG 

Each well will be purged by pumping until at least three well volumes 
have been removed or the well is pumped dry. All purging, field 
monitoring and sampling activities will be conducted so that the entire 
purging area is protected from contamination. All necessary purging and 
sampling apparatus will be contained so that the potential for cross 
contamination of samples is mitigated. Field personnel will wear 
dedicated latex or vinyl gloves when handling sampling equipment and- 
sample containers. 

During the purging activity, the specific electrical conductance ,will be 
measured using a YSI Field Meter and analysis of pH and temperature 
will also be conducted using an .Orion Research Model SA 250 Meter, or 
like instrument. Instrument probes will be decontaminated by wiping and 
rinsing with methanol followed by’tap and distilled water rinses. Liquids 
generated by sampling and decontamination will be held in properly 
labelled drums and disposed of by a licensed, certified hazardous water 
contractor. The pH instrumentation will be standardized before and after 
the sampling event and will be decontaminated as above., After the.well 
has been purged, samples will be collected by lowering a bailer until it 
intersects the water table. The sample will then be raised and a volume of 
water will be dispensed into two 4Omilliliter (ml) glass vials and two or 
three l-liter amber glass bottles. The 44%ml vials will be slowly filled with 
a minimum of turbulence and allowed to overflow before capping to. 
eliminate all headspace and reduce potential loss of VOCs. One 
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c1 .- 6.5 QUALITYASSURANCE/QU4LITY CONTROL SAMPLES 

groundwater sample from each well will be sent to the laboratory for 
analysis of VOCs by EPA Method 8020 and TPH by IF, Method 418.1, and 
SVOC by Method 8270. 

The well will not be purged and no water samples will be collected if 
petroleum product (non-aqueous phase liquid) is detected at the water 
table. The thickness of petroleum in the well will be recorded in the site 
field data book. 

Once each well has been sampled, all well-specific materials’ will be 
disposed of in a large plastic garbage bag and placed in the field vehicle 
for disposal at the end of the day. These include the plastic protective 
flooring, nylon line, gloves, spent respirator cartridges if applicable, rags 
and other refuse materials. 

Duplicates 

One duplicate ground-water sample will be’collected and analyzed for 
every 20 ground water samples collected. This “blind” duplicate sample 
will be labeled so that the laboratory will not be able to distinguish 
between it and any other sample. The duplicate will be split evenly from 
the same bailer load to the extent possible. Duplicate sample data will be 
recorded in the field data bookalong with all of the other samples. 

In addition, the laboratory will split one soil sample collected for TPH and 
perform one duplicate analysis. 

I-- Equipment Blank 

P 

C 

P- 

One equipment blank will be collected each day for each type of sampling 
device employed. For the proposed project, this sample will consist of 
deionized water that has contacted all instrument probes which have been 
previously decontaminated as described above. This water will then be 
placed into a set of laboratory prepared sample containers and analyzed 
for WCs, TPH, and SVOC. The equipment blank will serve as a check on 
both the effectiveness of the instrument probe decontamination 
procedures and on potential contaminants associated with the sample 
containers. It should be noted that an additional “field blank” is not 
required because dedicated sampling equipment will be used. 

,- 

A 

- 
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Trip Blank 

One trip blank will be analyzed at a frequency of one per day, per 
shipment of WCs. The trip blank will be prepared by the laboratory, and 
it will accompany the field personnel from the office, to the site, to each 
sampling point and then back to the laboratory. The trip blank will be 
analyzed for VOCs to determine whether contamination may have 
occurred during sample handling, transportation, storage and/or 
shipping procedures. 

07HER QA/QC PROTOCOLS 

Sample Handling 

All samples will be sealed, stored in an ice-filled cooler, and sent by 
overnight delivery to the laboratory. 

The contract laboratory will provide all bottles in a “ready to use” state. 
All .necessary preservatives will be added to sample containers by the 
laboratory prior to shipment to ERM. 

Sample Labels 

Sample labels will be placed on all containers in the field and will include 
the following information: 

l date and time of collection; 
0 sample location; 
0 sample numb&r; 
l analysis requested; 
l name of sampler; 
l preservative; and, 
l number of containers (i.e., 1 of 2). 

Documentation 

The field log book and field data sheets used during each sampling 
procedure will include the following information: 
0 sampling location; 
0 air monitoring readings; 
0 monitoring well maintenance information; 
l total well depth; 
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l pH and conductivity readings; 
l depth to water; 
l well volume calculation; 
l well evacuation procedure; 
l sample identification (location, number); 
l date and time; 
l preservative; and, 
l general field information. 

, 

Chain of Custody 

A chain-of-custody form (attached in Appendix C) will be completed at 
the time of sample collection. The chain-of-custody form will be included 
with samples during shipment and signed by the contract laboratory upon 
receipt. Chain-of-custody forms will include the following information: - 
0 sample number; 
l sample identification; 
l date and time of collection; 
0 sample matrix (groundwater, soil, sludge, etc.); 
0 sample location; 
l number of containers; 
l analytical parameters; 
l dates of possession; and, 

. l ‘signature of all individuals involved in the possession of samples. 

Analytical Parameters 

Maximum +missible holding times and sample preservation techniques 
for each analytical parameter are summarized in Table 2 and provided in 
the laboratory QA/QC manual. 

Data Validation 

Data validation will be conducted by an ERM chemist experienced in 
analytical data review. Data will be evaluated with regard to holding 
times, required detection limits, precision, accuracy, reproducibility, 
comparability, and completeness. 



QA/QC Personnel 

ERM Program Manager 
ERM Project Manager 
ERM QA/QC Manager 
Laboratory project Manager* 
ERM Data Validation Manager 

* Envirotest Laboratories, Inc. 
315 Fulleston Avenue 
Newburgh, NY 12550 

.- 

- 

Jim Talbot 
Mike Cody 
Ron Landon 
Doug Tawse 
David Blye 
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Figure 3 
Project Staffing 

SUBASE, New London, Connecticut 

Naval Facilities Engineering Command 
Northern Division 

Program Manager 
J. Talbot, Ph.D. 

Subcontractors ------ Corporate QAlQC 
R. Landon, P.G. 

----------- Corpcirate H&S Officer 

Site H&S Officer Chemical QA Manager 
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FIGURE 4 
PROJECT SCIIEDU1.E 

Fuel Farm UST, Naval Submarine Base, Groton. CT 
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Data Review 
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boratoty Data Validation/Compilation I I I I I I I I I I 
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Navy CommentslFinal Report 
Project Management 
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0 - Project scheduling meeting between ERM and SUBA personnel. 
4) - Final report. 
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Table 1 
CTDEP Drinking Water Guidelines 

QlCeanic Comvounds 

Acrylonitrile 
Benzene 
Carbon tetrachloride 
1,2-Dibromoethane (EDB) 
Para-Dichlorobenzene 
1,2-Dichloroethane (EDC) 
1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropene 
Dieldrin 
1,4-Dioxane 
Ethylbenzene 
Ethylene glycol 
Isopropyl alcohol 
Manganese 
Methylene chloride 
Methylethyl ketone 
Methyl tert-butyl ether (MTBE) 
Polychlorinated biphenyls (PCB) 
Tetrachloroethylene (PCE) 
Toluene 
Total xylenes 
l,l,l-Trichloroethane 
Trichloroethylene 
Vinyl chloride 

Action Level 
&g/l) 

35 
1* 
5 ** 

0.1 
75** 

1* 
7** 
5 

10 
0.01 

20 
700 
100 

1,000 
5,000 

25 
1,000 

100 
1 
5 

1,000 
N/A 
200** 

5** 
2** 

Inoreanic Comvounds 

Arsenic 
Barium 
Cadmium 
Chromium 
Cyanide 
Lead 
Mercury 
Nitrite nitrogen 
Selenium 

Action Level 
(mp/l) 

0.05 
1.0 
0.010 
0.05 
0.2 
0.05 
0.002 
1.0 
0.01 

* 

** 

The Environmental Protection Agency (EPA) has promulgated Maximum 
Contaminant Levels OWLS) for these compounds at 5 p/l, with a health- 
based MCL Goal of zero. Connecticut is currently using the indicated action 
levels for these compounds. 

EPA has established MCLs for these compounds at the concentrations 
indicated. 
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TABLE 2 
SUMMARY OF REMEDIAL INVESTIGATION WORK PLAN 

Fuel Farm UST, Naval Submarine Base, Groton, CT 
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TAHLE 2 
SUMMARY OF REMEDIAL INVESTIGATION WORK PLAN 

Fuel Farm UST, Naval Submarine Base, Groton, CT 
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Quality Assurance/ 
Quditjf Control 13 -__ 

4 

13 
103 

- 

14 

A 
1‘ 

13. 

Geld Blanks 

Uittd Duplicates 

Al- 
- 



TABLE 3 

GROUND WATER, SURFACE WATER, SOIL, AND SLUDGE ANALYTICAL SUMMARY 

Fuel Farm UST, Naval Submarine Base, Groton, CT 

MATRIX ANALYSES 

Ground Water TPH 
BTEX&MTBE 

Soil 

Sludge 

Base/Neutrals 
TPH 

BTEX& MTBE 

Base/Neutrals 
TPH 

BTEX&MTBE 
Base/Neutrals 
TCL Volatiles 

TCL Semi volatiles 
TCL Pesticides / PCB’s 

23 TALMetals 
TALCyanide 

USEPA 
Analytical 

Method 

418.1 1 liter amber glass 
8020 2 x 40 ml glass vials 

8270 1 liter amber glass 
418.1 1 liter amber glass 
8020 2 x 40 ml glass vials 

8270 1 liter amber glass 
250 ml amber glass 

60 ml (2 oz) Qorpak@) 
250 mg amber glass 

60 ml (2 oz) Qorpak@) 
1 liter amber glass 

included above 
included above 
included above 

418.1 

8020 
8270 

3240 + 10 Tics 
8270 + 1OTics 

8080 

SW 846 
9010 

CONTAINER 

(I) 14dayl40days - 14 day extraction period holding time and 40 days holding time after extraction. 
(‘) Except for Mercury which is 28 days. 

.._~-. 

PRESER VATION 

I 

SAMPLING 

HOLDING 
TIME 

H,SO, Cool 4°C - 
__--__ 
14 days 140 days (I) 

HCl, Cool 4°C 14 days 
no headspace 

Organic wash Cool 4°C 7 days /40 days 
H,SO, Cool 4°C 14 days /40 days (I) 

HCl, Cool 4°C 14 days 
no headspace 

Organic wash Cool 4°C 7 days /40 days 
Cool 4°C 7 days /40 days 
Cool 4°C 14 days 
Cool 4°C 7 days /40 days 
coo14*c 10 days 
cool 4°C 7 days /40 days 
Cool 4°C 14 days/40 days 
Cool 4°C 6 months@ 
cm94"c 14days _ 

lly: i-4,. Cllkd by: PD “2-S*p-92 



C Append ix A 
5 March 1992 Letter from USEPA to 
Department of the Navy 
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Appendix B 
Sample Drilling Log 



ERM - Northeast 
375 Bridgeport Avenue, Shelton CT 06484 (203) 929-8687 

LOG OF BORING: EXAMPLE 
Prop3 number 1 
Duller 

1 
Date 6 Dme started Dare 8 bme completed 

Ground elewbon 8 datum Complebon depth aodcdepm 

Drrllmg equpment Memod 

Bit(s) Core barrel(s) 

Number of so11 disturbed I undishxbed / rock core 
andlor rock samples: / 
Ground Water Time Depth ! Notes 
level(s) informabon, 

Casmg 

, Sod samp#ng tool(s) 

Casing hammer 

Sampler hammer 

Drop 

Drop 

in ft below ground 

,,N//;ng a,,$,/8 8 dk8CtiOn Geobgist(s) 

SOIL DESCRIPTION 

t 

t 

t 
l- 

t 
t 

t- 

c 
I 
L 

c 
L c 

Percentage of Sample 
O%c tracec10% 
1 o%< little <20% 
2096< some 45% 
35%<and<50% 
vf - very fine C - coarse 
f - fine vc -verycoarse 
m - medium 

SOIL SAMPLES 

Oc bekw No. 
W-W 

-O- 

- - 
-l- 
- - 

-2- 

-3; 

14: 
- - 

-cl- 

16: 
- - 

-7 

10: 

-9- 

110: 

Ill-- 

:12- 

z131 

:14; 

-15- 

-16- 

117; 

-18- 

-191 

1201 

E 
YG, - 
mt 
mnt 
Sir - 

7 
& 
lime 

of 
leasu 

! 

REMARKS 

, 

I 

i 



ERM - Northeast 
375 Bridgepat Avenw. Shelton. CT 06484 (203) 929-8887 

CONSTRUCTION OF MONITORING WELL: E~PLE 
Pro/@ No. 

bveyor 

lafe and hme of comp/eOon GeobgcsVEngineer 

GENERALIZED SOIL DESCRlf’lION 

SEMMKS l7nstallatian. &?vdomnentJ : 

ELEVA- 
TIONS 

(ft above 
Mean SKI 

Level) 

1 ! 

, 
a 

DEF’TH: 
(ft below 
ground, 

a 
to scale 

CONSTRlJCllON kfAILS 

BOLTED PROTECTNE SrrEL 

CAP, FLUSH WITH GROUNLI 

- PROTECTME STEEL CASING 

UFM3TED IN PLACE 

--RISER P#%: 

-ANNfJLuPGIIOUfED WITH- 

- -SCREEN: 

.- 

- BOl7OM CAP 
- -FiXtAtATlON SAMI 

k------j 

DlAhtETER OF 
BOREHOU: 

8 in 



C 

P=- 
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Appendix C 
Sample Chain of Custody 



__.~. 
375 Bridgeport Avenue, Shelton, CT 06484 l (203) 929-8687 Chain of Custody 

Project Name / No. __----__---^------- 

Project Coordinator / Contact 

Sampler(s) ~~~~-- 

Bottles Supplied By - 

Sheet No. 

20 
Date Time 8 d Sample Identification 

Type and No, of Containers --~ 

Analysis Requested -- 

- 

Relinquished By (Signature) 

--__ 

Date/Time Received By (Signature) Date/Time Reason for Transfer 

7 

Copies: Sampler - White; Laboratory - Yellow 



~ ‘1 1 f li f z I 1 1 1 1 1 f 

CHAIN OF CUSTODY RECORD 
I Dmiort hl.3rndP n hla .rnhnr 

Laboratories Inc. ’ ’ 1 Pro’ectS”eLoca”on 1 
Protect Coordlnalor,Conlxl 

315 Fullerton Avenue / / / 
Newburgh, NY 12550 
(914) 562-0890 ANALYSIS 

SAMPLING 
DATE TIME 2: 

AM PM 8 g 
SAMPLE I D No 

-. 

. 

--..- 

I I 

I I 

1 Relinquished by EnviroTest Laboratories 1 Custody IDate 1 Received by 1 Date 

Print 

Shipping 
Number I 

Time 
Print 

Time 

Signature 

Reknqulshed by 

Prml 

Slgnarure I 

REMARKS 

- 

Signature 

Date Received by Date Relinquished by Date Recewed by ETL Date 

Print 
Time Time Time Tome -- 

Signature 
I 

--__ 



Append ix D 
Material Safety Data Sheets 



SECTION I, MATERIAL IDENTIFtCAflON 
nR= NM: AmmTfm -ME, Lm-- 

DESCRIPTION: A volatlla blend of hydrocarbons for l utomotfve fuel _---. -~ 
>MER OESfCNAIIONS: Petrol, CAS fOO8 006 619, ASTX D439 
WWPA~: Available from several suppliers. 

SECTION it, INCAEDIENTS AND HAZARDS JT I HAZARD DATA 
II 

Suollne 100 8-hr TUA 3 
A hydrocstboo bleud that can include nom1 end brmchs s 

0 pplp or 
900 pu/m * 

chain alkanes, cycloelkaars, l lkenes, l rwticr ad 
other additive&** (Leed mex 0.013 g/L, phosphorus 
muc 0.0013 g/L, rulfur m8x 0.10 vtx. IfAy conteln 
bensena, 4%; mae STX 036061. 

*AcCIH 1981 TLV (Intended -es Lid: Sao 82ao 
AE. fnd. tiyg 1139 110-117 (1978) 

l *TIM comnoeit;on of fuel ii verfed vftb l ltltudo and 
nbalatlon: 

__.- ---r --~- rcL0 900 pprm 
seuoa~l requirements for l loulit7. The bread must TPX:CUS 
meet antiknock requiremeats. (krtlknock Index mln 83, 
AS= D439.1 

2 . 

. 

ND, 467 

MATERIAL SAFETY DATA SHEET 
GENIUM W8LISHING CQRPOtiTiON 

1145 CAfALYN STREET 
SCHENECTAOY.NYl23OSlJ334 USA 

(518) 377-88s 

@ AVLYIHOTIVE 
GuOLm,LEAD-mE GP 

081uyIIwuwI(o~. 
Date Octobar 1961 

1 

SECTION III. PHYStCAL DATA 
0.72-O. 76 

I 
Distilldon at 1 am, xrrltlsl, dsg C >39 Specific Gravity, 60/60 ?- 

50X distilled - 77-121 Belting point, de@ C - -9&S-95.4 1 : 
End pobt _I *240 Evlporaion rate N/A 

Vepor density (Ai~l) - 3.0-4.0 
Solubility to vster --. Insoluble 

4ppuraace md Odor: A cJsar, mobile liquid vitb 8 cherecteristic odor which cur be 
recognized et l bout 10 ppa in eir. (Gasoline aey be colored vith dye.) ’ 

I 
SECTION IV, FIRE AND EXPLOSION DATA COWER ui',PER I 
Flr8h Polne and Method I Autoi nitioa TM. I Plaeabillt Limits In Air, 

- 65 P I ~~~533 lf 1 X by vt&e 1.4 7.6 
I 

htinguirhin~ Uedis: Dry chemlcsl, cerboa dloxlda, alcohol tom. Use of veter mey be 
ineffective to l xtlngulrb fire, but use v8ter l pray for coofin8.fire-exposed drms 
sad tanks to prevent preseure rupture* It 1s 8 detqerous fire end explosion h&sad 
vhen exposed to beet snd flames. Vapors csn flow l lorq surfuas, reech distant fgai- 
tlon sources sad flssb beck. Cm reset vloleatly vith o%idlsin(l agents. 

Firefighters sbouid ws1' l elf-coutsined breething l pperstus cad full protective clothfn 

SECTION V. REACTIVITY DATA I 
l'hls is a stsblr metarisl in closed conislners at roca tmpereture under no-1 storsge 

sad hsadllag coadltioas. It does not undergo hrterdoue polymerlsstloo. 
his is sa OSRA Clus ZA flwble liquid. A mixture of ~ssolinr vspors end l fr CM be 

aQlosive. It 18 incompetlbXe rith oacidlsbg qptts; 
Ihermel-vxldrtive degradation css yield cstban monoxide and pertiilly oxidised 

hydrocarbons. 



3 

II 

3 

Q 

OI 

R 

PC 

a 

01 

CI 

cll 

C 

R 

W.. 

- 

. 

c 

SECTION VI, HEALTH HAZARD 1NFORHATION 1 TLV 300 ppm (Se* s*ct* 11) 

Inhalation uusu incasa burning of the am%* mdr*nat* throat and retoirstorv tract 
to bronchopne~ni~. Inhalattoa of hinh cone. unsuc 
or prolonged tkfa txpotura ctutet toxmtcitit. 1 

its defatting ProPertier. Exposure to eyes can c8uta 

cede irrebrietioa 
(2000 ppa producer 

drowfnett, blurred vision, vrrtls 
mild tattthttir in 30 da, highax 

CO~C. ata tntoticuiry in lets time.) kpiration rft*r ae*+orr .cw*u bronchitis, 
neumonia, or rdaa which can be fstsl. 

. 

K PI T AID: 
tic Contact: lluth thoroughly tith rumba veter for u Jrr. includiog under rytlidt 
Skin Contact: R~wv& COnttiWtd ClOti-* Wuh effected are& titla sotp snd water. 
Inhalation: RMOW to fresh 81r. ticore breethfag tad rdmfaister oygsa if nerded. 
htettzoaa DO mt irrdw vdtfag. kpiretioo hurd. Coutsct physician. 

Ecak prawt medIca uefetance for further treeCmeatr obtervuioa tnd support. 

SECTfON VIf, SPf LL, LEAK, AND Dt SPOSAL PROCEDURES 
Jotffy safety pertonael of lee&t or spills. XIpwr tourcet of hetc or ignitloo. Pro- 

vide l dequete veutfietion. Clem-up pu:Sonnel require protsctioa l g8fasc liquid con- 
met urd v&pot 1dlalAc10n. If 8 lttk or spill hat not Qalted, we weter rprey to: 
disperse vqwrt tnd to protect aem attmptint t0 Stop the lesksy. Coatsfrr spill. D 
not iuov to ~uttu 8ffer or surf8ce wet* Add absozbeat solid to saell spilt or 
retiduu sad pick up for ditpotel. 

IISPOSAL: aurn strep aeteriel in (ILI 8pprovod laciaar8~ot. kim coote&attd liquid by 
spr87fng into en laclaeretor. Follau Fe6erel. Stat*, end Locel regulatione. 

SECTION VftI, SPECIAL PROTECTION INFORHATION 

he g-err1 end local u!wtt ventilufou (aJu+losion-Proof) to keep vapors brlou the fc 
requirements ia thr vorkplace. Kergtr8tors l laould be eveUeble for nonroutine or 
wugency uu ebave the TLY. 

ivoid eye contact by we of &deal 8JetY gosl3ee and/or full ftcttltitld vhere spluh 
tru is poosible. WOU protective clothlag l ppropriete for the work rttwtloa to 
PkrinrCte skin confect l uch u rubber glovu aad boots. Cdothiag fo be chenged &tly 
end ltusdared. 

?yevuh fowtaht, &owe% cad wuhfng fscilfties thould be reedlly l ccessible 
Provide suiteble tra$niq to thdte lasadliag sad wrkiag wftk thit msteriel. 

SECTION IX, SPECIAL PRECAlKION$ AND COMMENTS 

Store ia eloeed comdnars b l cool, dry, veil-ventileted 8ree ewe7 from tourcet of 
beet, igafcioa rgd l troag ollidftia8 8gats. Protect couteiaert from physics1 damage. 
hvotd dine% sunlight. Stor8ge mutt wet requirements of OSRA Clete IA liquid. 

hdoor or deuched ttorege Preferred. No twklng in ereu of uu. Reveat ttetic 
electric spuks mad we l acplodoa-proof electrlul servfcet. (Mutt meet code.) 

&void l kia tad l ya coatect. Avoid inhels+on of v8pors. We8r cletn work clothiog d&i1 
tadoor we of th$s material requires exhaust wntil&tion to rewve vaport. 
XCc Plmblt Llquld, Rtd L&al. ZARKL: Plwblt Lftuid DOT I.D. #a. m 1203. 
DOT Uttifi Ation: l'ul@f&LE LIODID 
A= sorritctd CODE: 2-44-34-37 

-rrn~a~mmr -maw m--.lwwam ---mmW(Lr,S9-11111 U-4mBW-m -mm-, --L-O-UW.@H-----tOOYI ----t-&O)U 

. 

. 

( 

GENIUM PUBLISHNG 
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Produce haa: KRWHOL 
Product coda Ho: IS030 

KANuFAmJRER Tram 
EHEKTREC 
ortatfon Emargrncfer: 

UNOCALCXMICAU DIVISION - PETR-. CROUP 800 424-9300 Cont. U.S. 
UNION OIL COH.PAidY OF WLZFoBNu 
1345 NORTH KW3UH ROAD : ,t j 

202 483.7626 (Collect) 
roa AlAdu & Hamii 

SCKAUKB~, ItLWOIS 60196 Health Emor ancias* 
Call US ANhLES P&ON 

CONTACT FOR !3JRT'HER INFORlfATfON: 
YOUR LOCAL SALES OFMCE (MST PACE) 

UIFO8HATION CENTER (24 hrr) 
l-(800)-356-3129 

PRODUCT IDRNTIMCATION 

PSODUCT NlllIL: KEmwOL 
.* 

SYHONYXS : 
w&tLv 5o3o 
COUNIJU SPIRIT 
COLUkWAN SPIRIT 
-'ALCOHOL 
!fETXYLHYDRO%IDC 
NONOICXD- 
pJ y-g ;;gio 
PROXYLIC SPIRIT ’ 
UCD 810 . 

Eii ii%!% 
I 

UPOP SPIRIT 

I&mRsc !?&a: VOUTILZ SOLVENT 

-CAL FAlfXLY: OXYCENATED HYDRocARnort 
WT PROPER 
iHIPPING Nnra:. HJmrxL ALCOHOL 
:D XUXBZR: b1230 
)OT W 
:tASSZPXCATION: FLAtQuBLE LZQUID . 

LECTION 1 - COKPoNRm PERCENT EXPOSURE LIXIT UNITS AGENCY TYPE 

mTlwI0L 
CAS *: 67-56-l 

g;: %E 
TVA-SKIN 
STEL-SKIN 

;p': %E Et- SKIN 
8;: 

OSHA STTEL-SKIN 
CAL OSHA CEIL 

PPE CAL OSHA ECUR 
P?E CAL OSHA TWA-SKIN 



c 

. 

. 

UHIONOILCO. 
ProduciN~:HEIXANOL 
Producr: co* So: MO30 Irsua De.: 12/e8;892 

SecTIoN I - Ca4mmtm PWCpot OtpoSURE UXIT.UNITS AGz#cy Npp: 

MIS PRODUCT CoNzAlMs ms FOIuvxl?G GBDLTcAusuhncz 
UqmmEXK OF SUA 313 MU 44 CPR 372: To =?iiFsEF VeICliT \ 

kfEmANOL 67-56-l 99-100 

SECTION II l aGxGpNcIANDMRsTAIDPRocEDuREs -mmGMm 

Iirtta la rlcian cdl US AtJGZLES POISON 
INFO&ION Cm (24 hrr) (800) 356.3129 

. . - 

IF IRRI'IA'TION OR REDHESS DEVmPS HOVE VZCTIH AWAY FROM EXPOSURE AND INTO FRESH AIR. 
FUSH EYES UITH CLEAN UATEB. IF iYKFT#S PE%sIST, SEEYKEDICALATTENTION. 

REHOVE CWTAKINATED SHOES AND -ING AND CtEANSE AFFEm AREA@ TXOROUCHLY BY 
WASHING WITH MItl, SOAP AND UATER. IF IRRITATION OR REDNESS b D= S AND PERSISTS,= 
SEEK NEDIcAL AIT=ION. 

IF R&SPI~~RYSYZQTOl¶S D~P,lfoVeVICTI2¶AUAY ~Gl'fSGURGEG8eXWSUREAND INTO 
FRESH AIR. IF SYWTOlfS PEBSIST SE KEDICAL ATPPfFION. IF VICTIH IS NOT BREATHING, 
MEDIATELY BEGIN M~MCUL. RE~PIBATION. IFBREATHINGDIFFXULTIES DEVEtOP OXYGEN 
SHOUU BE ADHIMSTESIED BY QUALIMED PEBSONNEL. S= IMlDUTE MEDICAL ATIENtION. 

. 

‘IF SUAUBUED, SEEK -GmCY MEDICAL ATIENTION. IF VICTIM -IS DROWSY OR UWONSCIOUS, 
PUCE ON THE LEFX SIDE WIM 'IHE HEAD DOW MD DO NOT GIVE ANYTl4wC BY MOUTH. IF 
VICTIH IS CONSCIOUS AND WT.- VOMITING SHGULD BE INDUCED P REFEUBLY UITH SYRUP OF 
IPECAC UNDER DIRECTION FROM A PHYSICIAX OR POISON C=EB. IF SYRUP OF IPECAC IS NOT 
fMKE VOHITING CAN BE IMlUCu) BY CMlzY PLACING TW FINGERS IN THE BACX OF THE 

. fF POSSIBLE, DO NGT UAVE VXCTIX UNATTENDED. 

NOTE To PHYSICIANS: MIS PRODUcll CONTAINS 
FORMALDEHYDE AND~FORHIC ACID. 

-L. KETXANOL IS KETABOLIZED TO 
DISWRBANCES AJiD'BLINDNESS. 

THIS IN TUB8 HAY CAUSE HETABGLIC ACIDOSIS, VISUAL 
BECAUSZ HRABGLISM MJST OCCUR BEFORE THE TOXIC EFFECTS, 

THE ONSET OF TOXIC SYKPTOHS MAY BE DEIMED FRon 6 TO 30 HOURS FouxlvTNG INGESTION, 
RXANOL COMPETES FOR THE SAHE HEYABOLIC PATHWAY AND UAS BEEN USED AS AN ANTIDOTE. 
METHANOL IS EFFECTIVELY WHOVED BY HEHODIALYSIS, 

iECTION 1x1 - HEUTN HAZUDS/ROUTES OF mY 

THIS KATERIAL KAY CAUSE MILD EYE IRRITATION. DIRECT COKTACT UITH THE LIQUID OR 
EXPOSURE TO VAPORS OR MISTS HAY CAUSE STINGING, TEARWC MD REDNESS. 

THIS HATERIAL KAY CAUSE XII3 SKIN'IR2ITATION. PROUNGED OR REPEATED CONTACT MAY CAUSE 
REDNESS BURNING, AND DRmG AND CRACXINC OF THE SKIN. CONTACT MY RESULT IN SKIN 
MSORPTfON BUT SYKPTWS OF TOXICITY ARE NOT ANTICIPATED BY THIS ROUTE ALONE UNDER 
NORXAL CONDITIONS OF.USE. PERSONS VIM ORE-EUSTING SKIN DISORDeRs KAY BE HORE 
SUSCEPTIBLE TO 'IHE EFFECTS OF THIS MATERIAL. 



. . UNION OIL CO. 

ECTION 1x1 * au.TX H&?ADS/WJT= OF ENTRY' 

. 

~IU i3fi1s ~T&UAL, HAS A UItt DEGREE OF TOXICIrY BREhTliING HIGH CONCENTUTIONS OF 
vm~ OR n1srJ HAY CAUSE IRRITATION OF THE NO& AND THROAT AND SIGNS OF NERVOUS 

HI?IIDAQIE DROVSINESS DIZZINESS USS OF CGCRbINATION, MD 
E4.Y'~ AhOCIATED USi% PREdXIStrNG LUNG DISORDERS (E.G., 

amInCNS) KAY BE -VAT&D BY PXWSURE TO THIS HATESAL. . . 
. t!m~ . 

THIS )IATERaLIS TOXXCANTHAYBE- 1FSJALUHE.D. EmCX’S OF OV&R&XPoWR& XAY 
INCLUDE IRRITATION OF TN& DIGESTIVE TUCT SIGHS OF NERVOUS SYSTE24 DEPRESSION (E.G., ' 
HmAQiE DROUSINESS DIZZINESS L0SS OF CbORDINATION, AND FATI(JJE), VISUAL 
DISlUR,BdlC~ (INCWD~G BLINDNEiS), CGNvms~ONS, CWA AND DEATX. 

MIS umIIl,lQS NOT Beet IDENTIFIED AS iCARCm= BYN'TP IARCORGSM. nETlwqL 
CAUSES HAR~TO TH& FETUS INM!OBMORYMIHALSTUDI&S. THE kEL&WKEOFTH&S& 
TIDINGS TO HU~NS IS UNCERTAIN. REPORTS HAVEASSOCUTEO RSPUTISII AND PROLQNCED 
OCCUPATIONAL OvERExpo sURETosoLv&NTsvTTHP&R=NEHT BRAIN (rwD NERVOUS SYSTEX DA&AGE 

TO AS SOLVENT OR PAINI&RS' SYNDROl%E 
6;i!.!&$%Y~&TING AND IWALING 'IHIS PRODUGT HA 4 

. INTENTIONAL HISUSE BY 
Be HARHRJL OR FATAL. e 

SECTION IV - SPECIAL PROTECTION IHFOMATION 

. 

IF CURR&NT VElWfUTION PMGTICES ARE NOT AD AT& TO XAINTAIN AIRBORNE CGNCE24TRATIONS 
BEToDd THE ESTABLISH&D &XZOSUR& LIHIIS 
&XWJST SYSTEHS MAYBE RlWIR&D. ERA 

SE&S&TIZIN I y ~ITI~~VENTENT~I~~UOIcAL 

SYSTEHS SAFE FOR SUCH LI)CATIONS MST BE US&D. 
. 

.-- 

IF AIRBORNE CONCMTBAnONS 
SUPPLIED AIR R&SPIIurOR. 

PXCEED ESTAdLISlIED EXPOSURE LIHITS gSE;&CTION I), US& A 
DO NOT USE A QI&Z4ICALCARTRIDGE BESP . 

TtIE USE OF'WVF3 IHPEMEABLE TO THE SPECIFIC MATERIAL HANotED IS ADVISUI TO PREVENT 
SUN COKTACI,. POSSIBIE IEXTATION AND ABSORPTION. 

APPROVED EYE PROTECTION TO SAFEGUARD AGAINST POT&NTIAL &Y& CONTACT, IRRITATION OR 
INJURY IS RECOtRtENDQ). 

IT IS SUGGEST&D THAT A SOURCE OF CLEAN VATa BE AVAIUBu IN THE WORK ARW FOR 
WSHXNG &YES AND SlCIN. ZXPEIIVIOUS CulTHING SHOulD BE WORN AS NEED&D. 

SECTION V . mCTfvI= DATA 

s-L& Ut?Dm NORIf& CONDITI~S OF STOIC& AND li@lDWlG. . 

AVOID ALL WSSIBL& SCJURCES OF IGNITION (SEE S&mONS VII AND VIII). 

. 

. 
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AVOID CONIACT UITX SIXONG OIIIDIZLRS AND STRONG ACIDS MD MS=. 
I 

bECV 

C@QjtJS~ON HAY YIerP WN MONOXIDE AND&-N DIOXIDE. 
DO NOT BRUTHE SXO$c& (JR.. 

FJ~S. YEABIIPP'ROPBUTE PROTECTm EQUIP 
. 

‘URL NOT OCCUR 

“mm N.““.. 

!b?TT Awfl m p~EDflEtEs CtION VI - S,,- .-.e __. 
-HIWAY OR RAILUAY SPIW- 

. a1&m( ? 
800) 

683-7616 from Alar’lu & HswiF 
424.9300 Cone. U.S. 

02) 

. 
TN w OF - OR S'prLz. 

t 

unjj~B~& KEEP ALL SOURCES OF IGNITION AND HOT KEShL SURFAC= iUAY EXOK 
&lS& 

ISOUTE HAZAXD 

fig To &nER&mcY CR&u. STOP SPIu&y P 
STAY w AND AgAY aott SPftL E I FE* If CAN BE DONE VITHOm RISK. 

SPROPRIATE FROTECTI'JE ~UZPMENT IN ING RESPIRATORY PROTECnON AS CONDITIONS 

MUN'I SEE SECTION IV PREVENT SP1lJ.D IUTERIAL E%lOl¶ ENTX-@ SEUVCS, STOSU& FAR 
mbna 6 TIER UNAmoRI &iI) TR&ATH&8r DUNACE SYSm AND NA- VAT&WAYS. 
WAD 6F SPILL FOR IATER RECOVERY OR DISPOSAL. 

SPILLED UATERIAL HAY BE ABSORBED INTO 

Ut APPROPRIATE ABSORBENT HA-U. 
NOTITY FIRt AUTHORITIES AND APFROPRXATE FEDOUL, 

SATE AND u)cIu, AG&%IES. IMMEDIATE CLEANUP OF ANY SPILL IS R&ConneTD&D. IF SPILL IN 
ZXCESS OF &PA R&PORTABLE Wu?TX'N 
fATION& RESPONSE CENTER 7 

IS MADE IHTOT!i& &WIRGNM&N't; ItMEDIATELY NOTIFY THE 
PHONE NUMB= 800-624-8802). 

.* 

9&THANOL 5,000 lbr., &QVrVuEwr TO S,OOO lbr. OF IHIS PRODUCT. 
. - 

DISPOSE OF PRODUCT It? ACcORDA=& UITli ma, 
COUNTY, STATE, AND FEDERAL REGUUnONS. 

. 

ECPION VII - S&UC& AND SPECIAL -IONS 

. 
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section VIII - FzBt AND expu)SION HAZARD DATA 

?lVA 
yE?iAiai f 

pyg&$$f- PUSI POIM: 

2% 
I-SLIGHT 

RacTNITY: 0 2-xODm S2 F (TCC) 
OTnER: . . 3 -XIct( 

4-m 
l -C3RONICHEALTXEFFECTS 

MS XEALTn na4B.D.: 2+ 

w =tzs%iE: : i 
PPE: . 

7.3 36.0 .- 

DR;oXF, CARBON DIOXIDE, HAUN POM OR ALCOHOL FOAM, OR VAT&R SPRAY tS 
l UbT&& HAY BE INEFF’Ed’?E. 

IXIS HATERIALIS FUMUBLEAHDHAY BE IGtlITED BYUAT SPARXS FLAKEOROTHER SOURCES 
;LXIC$fTS$N e . 

T4.J 
STATIC &LECTRICITY PI= LIGHTS nPlctwsIdd&='=CAL EQUIPM&NTJ. 

Vi CONSID&RABL& DISTAIk&S TO A SOUihOF IcrJrrrONVII&R& TWYHAY 
IGNITE, FIASHMC% OR EXPII)DE. VMOR/Aa -10s yrn IN#JOUTDOORS OR IN 
S&U&RS.VAPORSAR&H&AVI&RTHANAfELANDt'fAYA- . IF CONTAINER IS 
NOT PROP-Y CDOIZD, IT HAY Expfx)DE IN THE HEAT OF A FIRS. 

. 

5ECIION IX l PHYSICALDAm -S ORtERVtSENO1ED, VAUIES ARE AT 
20 C/66 F AND 760 m Hti am: 

168 F 1.1 3.50 100' 

b =LDlrtIR nt fJhpg 
100 96 

. QggpIC -vrTy 

0.792 (60 F/60 F) 6.6 (60 F) 
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Raduet Ham: -at. 
UNIOR OIL co. 

- - -mw-6 
&duct Coda No: 15030 
s&cnoNIx- PsYsIcALDATA 

. 

ISSW mu: u/n/a9 

. 

SECTION X - PREcAuTI0NARY vARt4ING 

WARNING 1 FUMABLE. IUBICRIL IF SVALu3vEb. MAY CAUSE BLINDNESS IF SUALWUED. CANNOT 
BE UADE NONWISONOUS.. KXEP AUAY FWM HUT SPAUCS, FUMES OR OT?IRR SOURCES OF 
XCHITION (&.C STATIC &L&mCIm PILm ti- OR m-1 
W NOT TASTE h!i SUAUOV. UASH THOltbXlUY AFKR HANDlJNc. Y 

ELECTRICAL &QUIPH&NT,. 
*PO SON- CALL A P?WICIAN. 

FIRST AID: IF SW-, MD VICTIM IS CONSCIOUS AND hLozT, Xl4DUCE VOHITZNC, 
PR&F‘ERABLY By CIVINC SYRUP OF IPECAC OR BY GENTLY PIACING TUO FINGERS IN THE BACX OF 
IliE TXROAT. IF VICTIX IS UNCONSCIOUS D0 NOT Cm AdYI%m BY X0~. cAf3. A 
PMH~~N IN CASE OF CONTAC’I, FLUS8 iYES OR SSUN WITH PLEXTY OF VAT&R. *ic SKULL AND 

SECTION XI - DOcUKE2CMY I2J?BRHATION o- 

ISSUE DATE: 12/01/89 PR0DUCT C0DE No. 15030 . 

R&V. DATE: 03/21/89 PR&V. PR0D. C0DE NO. 5030 . 
%SDS NO: 6276 PREV. MSDS NO: 810 , 

DIS- OP EXZUSSZD ARD -LIED VABRANTIES 

~h~orm&$on ln this docuaane is baliwad to be ~orz&*as of the data irrwd. 
ARRANTY OF U&XHANTAEILITY, FZTttESS FORMY PARTICIJUR PURPOSE OR ANY 

OT~~&RU~RRANTX IS EXPRESS&U OR IS TO BE IMPLIED REGMDING IWACC!JRAGY OR &PL&IENESS 
OF l%IS INF'OWATION THE R&SULTS TO BE OBTAINED FROM TH& USE OF THIS INFORtfATION OR 
THE PRODUCT, THE Sd&TY OF MIS PRODUCT, OR THE HAZARDS REMTED TO ITS USE. 
This information and product are furnished on the condlefon chat the patron tacalving 
them shall maka hf8 own dacarmirutton u to the sufublllty of ciao R toduct for his 
particular purport and on the condition that ha usuao the risk of ts use thereof. 

. 



AT’UdTh t WA I 9341d343 
800 633-2362 

BALTIMORE I 301 1 353.2737 
(Ouulde ND) 800 638-7676 

CHARurn 588-2633 

I 
NC only) 800 S32-6103 
SC, GA, VA) I j a00 43a-2968 

CHICACQ (312) ia*w'A*nA 
:Ji -72uv 

CINCINNATI (313) 422-0176 

CLEVEIAND (216) 425-4600 SAN muJcIsco/ 
OAKUNDU 

DAIJAs/FLfiRM (214) 298-8233 

DETROIT (313) 772-0870 

HOUSTON (713) 643-3517 

TWIN CITIES 
WICHITA 

(714) 228-4700 

I 61s 800 1 32s.7683 320.5474 

I 800 201 1 526.4376 574.9890 

I 215 215 1 753.1903 aza-10x0 

1 601 800 j 438.7240 323.0725 
(4LS) S62-1976 

(612) 227*8020 
(316) 838-333s 

lamAs CITY (816) 231-7600 

. 
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MSDS No. h0008.m 

MATPRIA~L SAFETY DATA SEEBT 

'Jhc Coaotal Corporation 

C Coastal Oil New York, Inc. 
Coastal Oil New England, Inc. 
Coastal Fuels Marketing, Inc, 
Coaetal Mobile Refining Company 
Coafstal Derby Refining Company 
Coastal Eagle Point Oil Company 
Coaatal Mart, Inc. 
Coastal Refining I Marketing, Inc. 

Coastal Stetee Crude Gathering c 
Coastal Statea Trading, Inc. 
Coaotal Unilube, Inc. 
Coecol Marine Corporation 
Coircol Petroleum Corporation 
Pacific Refining Company 
Western Fuel Oil Company 
Coastal Fuel Terminala, Inc. 

hddrees: 9 Creenway Plaza 
Houoton, TX 77046 

Info Phone: (713) 077-1400 
Emergency Phone: (713) 877-1400 

PRODUCT IDBNTIFICATLON 
13 

Trade Nama: Fuel Oil No. 2 Date Revised: 02-07-90 

- 
Synonym : No. 2 Beating Oil, Fuel Chief 2 
Chemical Name and/or Family Description: A complex mixture of paraffinic, 

olefiaic, naphthenic aad aromatic hydrocarbons. A distillate 
of low sulfur contant. 

rs* DOT Haeard Clarr: Comburtibla liquid; NA 1993. 

COMPOSITION 

6-M 
Product 

Occupatiunal 
gxporure Limitr* 

GAS Number u m m Other, Unite 

Fuel Oil 92 68476-30-2 100 5 6 L 10 STEL mg/aP* * 

* = 8-Hr. TWA unlerrr otherwise specified. 
tt = As oil Mist. 

STDL = Short Term Exposure Limit; 16 minutea. 

PBYSICAL AND CI!IBMI[CAL PROPERTIBS 

Boiling Point @ 760 naHg: 340-700*F Melting Point: -203F 
- Vapor Premrure amlfg q ZOC: 1.6 

Solubilfty in 820 L: 
Vapor Density (Air=l): 8 

Iaroluble pH: N.A. 
Specific Qrevity 60/6OF: 0.87 Bvaporation Rate 

C % Volatile by Volume 8 20C: N.A. 
Viecoeity (mathod,terp): 2.0-3.6 04OC cSt 

(Butyl Acetate=l): 0.01 

Appearance: Clear to light amber liquid. Odor: Mild petroleum odor 

N.A. * Not Available 
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FIRE AND BYPLfJfiQN DATA 

Flaeh Point: 1463F (COC) 
Flammable Limitm in Air k by Vol. Lower: 0.652 IJyper: 7.6 
Autoignition Temperature: 495 6F 
Extinguishing Media: Dry chemical, carbon dioxide, foam, and water apray. 

Special Fire Fighting Procedure: Use a Water spray to cool fire-exposed 
containere. Wee a smothering technique for extinguishing fire of this 
combustible liquid. Do not use a forced water stream directly on oil 
fires es this will scatter the fire, Firefighters should wear self- 
contained breathing apparatus and full protective clothing, 

Unusual Fire or Bxplosion Hazard: Flowing oil can be ignited by self- 
generated static electricity; Check for combustible vapors prior to 
and during welding and torch cutting on tanks and vesselu. 

RBACTIVITY DATA 

Stability: Stable 
Haeardous Polymerization: Will not occur 
Conditions to Avoid/Incompatability: Strong oxidizing agents, heat, spark; 

flame and build-up of static electricity. \ 

Hazardous Decomposition Products: co, COP, so2, reactive hydrocarbons. 

, 
IiRALTH BARblID DATA 

Carcinogenicity: NTP: No XARC Monographs: No OSHA Regulated: Ro 

Occupational Expoaure Limits: See Composition section 

Bffects of Overexposure 

Acute: 

Eyae : Slight to moderate eye irritation. 

Skin: Moderately to extremely irritating; cawing redness, drying’to 
burns or blistering of akin. 

Inhalation: Irritating to mucous mmbranes and respiratory tract. Will 
produce symptoms of intoxication such as headache, dizziness 
nausea, vomiting and loss of coordination. 

Ingestion: Stomach irritation, gastritis, mild excitation, lorr of 
conciousnere, convulsiona, cyano6is, congertion and capillary 
hemorrhaging of the lung and internal organs. Aspiration 
hazard if vomiting occurs. 

Chronic: Prolonged or repeated skin contact my cause dermatiti-8. , 
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Additional Medical and Toxicological fnfornatioa: May aggravate 
pre-existing dermatitis. Middle distillate8 have caused 
akin cancer and kidney damage in laboratory animals. 
The National Institute for Occupational Safety and Health 
(NIOSH), based on findinge of carcinogenic and tumoripenic 
reeponree of mice and rata exposed to whole diesel 
exhaust, recommend8 that whole diesel exhauot be r6garde.d 
as a “potential occupational carcinogen”. 

EMBRGSNCY FIRST AID PROCEDURES 

Bye Contact: Flush thoroughly with water for at least 16 minutes. 
Get medical attention. . 

Skin Contact: Cool the exposed area immediately. Remove contaminated 
clothing. Immediately wash affected areas with soap and 
water. 

Inhalation: Remove to fresh air. Apply artificial respiration if not 
breathing. Get medical attention. 

Ingestion: Do not induce vomiting. If apontaneouo vomiting occura, hold 
the victim’6 head lower than hips to prevent aspiration. 

. 

SPECIAL PBOTRCTION INFORMATION 

Rye Protect io’n: Remove contact lenses and wear chemical safety glasses or 
goggles where contact with liquid or mist may occur. 

Skin Protection: Wear impervious gloves when contact with skin may 
occur, 

Inhalation: 

Ventilation: 

Use approved respiratory protective,equipment for cleaning 
large spills or entry into large tanke, vesreele or other- ,. 
confined epaces. 

Provide adequate ventilation (1) to keep mist or vapors 
below occupational expoauro limits, (2) to prevent the 
formation of explosive 8tmOspherea and (3) to prevent 
oxygen deficient atnoaphereo, especially in confined 
spaces. 

SPILL OR LEAR AND DISPOSAL PROCBDURRg 

Spill ?rocedure8: Remove sources of heat or ignition including internal 
combuetion engines and power tools. Clean-up. spill, but 
do not flush to sewer or surface water, Ventilate area. 
and avoid breathing vapors or mists. ’ 

wEt8te Disposal: Diopooe through a licensed waste disposal company. 
Follow federal, state and local regulati,ona. 
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- SPECIAL PRBCAUTIOI'JS AND COMMENTS 

Storage Requirementa: Store in tightly closed containers in a dry cool 
place, away from sources of heat or ignition and incompatible P 
substances. Qround and bond all trrnefer and storage equipment to 
prevent static sparks and equip with #elf clorinp valvea, pressure 
vacuum bungs and flame arreetors, Empty containers arey contain 

13 residue (liquid/or vapor) snd can be dangsroum. Do not pressurize, 
cut, weld, braze, solder, drill, grind or expose 8uch container6 to 
heat, flame, rparks or other source8 of ignition; they May explode 

,- end cau8e injury or death. 

SARA TITLE III INPOR~ATION 

Section 311/312 Haesrd Categorization . 

pl 

Acute Chronic Fir& pressure Reactive ----.- 

x r; x X 

Yr SAltA Hazardour Substancem 

Ingredient CAS No. X. wt _ Set 313 Set 302_ RQ. lb TPQ. Jb 

None Ident if ied 

- 

P 

Key: Set 313 = Toxic Chemicalr, Section 313 
Set 302 = Extremely Haeardous Subrtancelr (OHS), Section 302 

RQ = Raporteble Quantity of EBS 
TPQ = Threshold Planning Quantity of BHB 

CALIFORNIA PROPOSITIOX 65 WARNINGj 

Chemicals known to the,State of Californis to cause cancer, birth defects, 
or other reproductive harm may be found ‘in crude oil and petroleum 
praductsl. Although it ia porrsibls to rufficiently refine a crude oil or 
ite end product9 to remove the potential for canct$r, we are advieing that 
one or more of the listed cheaicaI.s aey be pr88e!¶t in eorne detectable 

I quantitiee. . Read and follow directions and use care.when handling crude 
oil and petroleum products. 

Industrial Hygiene Review: Delno D. Maltaha, CXH 
Date Prepared: 10/07/85 

THIS INFOhMTION aELATES ONLY TO THE SPEWfC KATEkIAL DESIGNATED AtiD MY NOT BE VALID FOk S&II RAtEkIM USfU Iti COHkINASlOti 
YITH ANY OTHER tlATEkIALS Ok IN AYV PMCE~S. WH IdfOkHAfIOM I3 TO THE WI OF THIS COIPAWY’S rNOYlEDft‘ AND BELfE’VED ACIMAJE 
AND kEIIA8LE AS OF THE DATE INDICATED. NOYfVEk, NO WRE~YTATION, YARllAWlY OR GUAIIMTEE 15 HAIlE AS TO THt ACCUkACY, 

- AELIABfLITY Ok COItPLETE)#SS. It IS THE WA’S RESPONSIBILITY TO SATISFY HMXLF AS 10 THE SO[~A~LEICSS AND COWETShE5b Of 
Wti fNFOkMTiON FOR HIS OYN PARTIWLAR UYE. 
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MSDS No. AO007.mard 

JMTgRIAL SAPBTY DATA SERBT 

‘Jhe Coastal Corporation 

Coaatel Oil New York, Inc. 
Coastal Oil New England, Inc. 
Coastal .Fuela Marketing; Inc. 
Coastal Mobile Refining Company 
Coastal Derby Refining Company 
Coastal Bagle Point Oil Company 
Coastal Mart, Inc. 
Coast’al Refining & Marketing, Inc. 

Coastal States Crude Qathcring Co. 
Coastal Stater Trading, Inc. 
Coastal Unilube, Inc. 
Coocol Marine Corporation 
Coacol Petroleum Corporation 
Pacific Refining Company 
Wertern Fusl Oil Company 
Coarrtal Fuel Tcrminale, Inc. 

Address : 9 Greenwrry Plaza 
Howton, TX 77046 

Info Phoncr: (713) 877-1400 
Bnaergency Phone: (713) 877-1400 

PRODUCT IDBWTXPICATIOW 

Trade Name: Fuel Oil No. 6 Date Revired: 02-07-90 

Synonyms : Fuel Oil C, Bunker Fuel, Residual Fuel Oil 
Chemical Name and/or Family Description: A corpltx mixture of parafffnic, 

olefinic, naphthenic and aromatic hydrocarbone, A dietillate 
of crude ail of low sulfur content. L 

DOT Hazard Clase: Combustible liquid; NA 1993. 

~OUPO~ITION 

Occupational 
* 

Product CAS Nulnber wt m gJg Other Unita 

Fuel qil 6 68563-00-4 100 6 6 10 STBL rg/a= * * 

* = 8-Hr. TWA unlerr otherwire specified. 
$$ = A8 oil mirt. 

STBL = Short Term Exposure Lirit; IS minutea. 

J’HYS ICAL AND CHEMIC _AL 

Boiling Point 760 mmWg: 5004 F Melting Point: -200 F 
Vapor Preeeure mmHg 9 20C: 0.2 Vapor Dencity (Airzl): 8 
Solubility in HZ0 % : Insoluble ~8: N-A, 
Specific Gravity 60/60F: 0.97 Evaporation Rate 

t Volatile by Volume Q 20 C: Negligible (n-Butyl Acetate = 1): 0.01 
Viscosity (method,temp): 150 65OC SFc Odor: Mild petroleum odor 
Appearance: Black liquid to heavy paats. 

~~~~~ N.‘A. = Not Availeble 
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r-a Fuel Oil 6 MSDS Page 2 of 4 , 

rrag AND BxPtasIoJ? DATA 

m Flash Point: 140°F (PMCC) 
Flammtlble Limits in Air t by Vol. Lower: 1.0 upper: 5.0 
Autoignition Temperature: 765Q F 

- Extinguishing Media: Dry chemical, carbon dioxide, foam, and water spray. 

Special Fire Fighting Procedure: Use a water apray to cool fire-exposed 
p1 containers. Use a smothering technique for extinguishing fire of thia 

combustible liquid. Do not use a forced water stream directly on oil 
fires agl this will scatter the fire. Firefighters should wear self- 
contained breathing apparatus and full protective clothing. 

- 

IJnucPual Fire or Explosion Hazard: Flowing oil can be ignited by self- 
generated static electricity; Check for combustible vapors prior to 
and during welding end torch cutting an tanks and vessels. 

REACTIVITY DATA 

Stability: Stable 
Hazardous Polymerization: Will not occur. 

,- Conditions to Avoid/Incompatability: Strong oxidizing agents, heat, spark, 
flame and build-tip of static electricity. 

Hazardous Decomposition Products: co, cot, so2, .reac t ive hydrocarbons, 
CL 

BBALTH HAZARD DAr(A 

)p* Carcinogenicity: NTP: No IARC Monographs: No OSHA Regulated: No 

Occupational Bxpooure Limits: See gOMPOSIT&OJ section. 
A 

Effects of Overexposure 

Acute: P-” 

Eye8: Slight to moderate rye irritation. 

C Skin: Moderately irritating; causing redness, drying of skin. 

Inhalation: Irritating to mucous membranes and respiratory tract, Will 
P- produce symptoms of intoxication such as headache, dizziness, 

n8umea, voalting and 10s~ of coordination. 

Ingestion: Mild excitation, loss of conciousneas, convulsioqs, cyenosis, 
- congestion and capillary hemorrhaging of the lung and internal 

organa. 

- Chronic: Prolonged or repeated skin contact muy cause dermatitis. 

Additional Medical and Toxicological Information: May aggravate 
pre-existing dermatitis. Middle distillates hrve cauaea C r&in cancer and lrtaney damage tn mmratory enirals, 
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Fuel Oil 6 MSPS Page 3 of 1 

EMERGENCY FIRST AID PROCRDURRS 

Eye Contact: Flush thoroughly with water for at leaet 15 minutes. 
Get medical attention. 

Skin Contact: Cool the exposed area immediately. Remove contamtnated 
clothing. Immediately wash affected areas with soap and 
water. 

Inhalation: Remove to fresh air. 
breathing, 

Apply artificial respiration if not 
Ott medical attention. 

Ingestion: Da not induce vomiting, If epontaneoue vomiting occurs, hoi, 
the victim’s head lower than hips to prevent aspiration, 

Eye Protection: 

Skin Protection: 

Inhalation: uue 

SPBCIAL PROTECTION INFOlMATIOff 

Remove contact Isnres and wear chemical safety glasses o,t 
goggles where contact with liquid or mist,may occur: 
Wear impcrvioua gloves when contact with ekin may 
occur 6 
approved respiratory protective equipment for.cleaning 

large spills or entry into large tanks, vessels or other 
confined spaces. 

Ventilation: Provide adequate vtntilation: (1) to meet occupational’ 
exposure lirite, (2) to prevent the formation of explosive 
atmospheres and (3) to prevent oxygen deficient 
atmospheres, especially in confined spaces. 

, 
SPILL OR LB&& AND DISPOSAL PROCBDUBBS .. 

Spill Procedure&: Rearove sources of heat or ignition including inte.rnal 
combustion enginer and power tools. Clean-up spill,. but 
do not flush to sewer or surface cater, Ventilate area 

Weate Disposal: 
and avoid breathing vapors or mirts. 
Dispose through a lioenatd waate diaposel comp&ny. - 
Follow federal, Btate and local regulations. 

c- 

P- 

P- 

C 

SP8CIAL PRBCAUTIONS AND COMMIITS 

Storage Requirements: 
place, 

Store in tightly closed containero in a dry cool 
away from sources of heat or ignition. Ground and bond all 

transfer and storage equipment to prevent static sparks and equip 
with self closing valves, 
arrestors. 

pressure vacuum bungs and flame 
Bntpty containers may contain residue (lfquid/vapo,r) and 

cm be dangerous. 
drill, 

Do not preasuriee, cut, weld, braze, solder, 
grind or expose such containers to heat, flame, spmks, or 

other sourcea of ignition; 
death. : 

they amy explode and causes injury or 
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Fuel Oil 6 MSDS Pegc 4 of 4 

_EPA SARA TITLE III INFORMATION 

Acute 

X 

Section 311/312 Hazard Categorization 

Chronic Fire Pressure Reactive 

X X 

SARA Haeardous Substances 

Ingredient CAS No. t, we Set 313 Set 302 .RO, lb TPU, lb 

None Identified 

Xf!y: Set 313 = Toxic Chemicals, Section 313 
Set 302 = Extremely Hazardous Subatancee (EHS), Section 302 

RQ = Reportsblc Quantity of RHS 
TPQ = Threshold Planning Quantity of BHS 

CALIFORNIA PROPOSITION -a.--- 65 WARNING 

Chemicals known to the State o’f California to cause cancer, birth defects, 
or other reproductive harm may be found in crude oil end petroleum 
products. Although it is ponrible to sufficiently refine a crude oil or 
its end products to remove the potential for cancer, we are advising that 
one or more of the listed chemicals may be present in some detectable 
quantities. Read and follow directions and uee care when handling crude 
oil and petroleum products. 

Industrial Wygien,e Review: Delno D. Maloahn, CID 
Date Prepared: 10/07/M 
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Hydropunch II - How It Works 
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ROW THE HYDROPUNCB II* WORRS 

fia I-IydroPunch II in designed to be pushed or driven’ to the desired sampte depth, either 
from the ground surface (in soft ~oiIs) or tkm the bottom of n drilled borehole Mmtiar to a 
split barrel aampler). ‘I’ypicaally thir is accompliihed by using a drill rig or a cone 
penetrometer rig.:,’ Tha tool titihea an sir-tight and wate*tight sealed intake screen and 
ample chamber which is irrohted tram the rurrounding environmenl aa the tooi ia advanced. 

The eurCuca of the HydraPunch is designed to prevent the downward transport of 
contamination as the tool is advance&, it &MM itself as the soil particles are displaced to the 
side. A very tight annular seal ie produced around the tool a6 the ooll ia displaced and 
comp~ctu into the walls of the &de. The tight seal enablee the HydroPuncb II to colfect a very 
discrete sample from a specific depth by aeafing off ground water Tom above and below the 
MM to be sampled. 

When the d&red depth for co~ecti on of a sample 1s reached, t&e Hydr&xtch II is opened by 
pulling back on the body of tha ti. Soil friction holds the drive cone in place as tbo body b 
pulled back Once the HP-II is open and the CMng seal between the drfve cone and the body of 
the tool ir broken, tbe toOr fills fiom the hottam with no aeration and minim@ agitation of the 
sample. 

THE HYDROPUNCH II IS USED IN THE WA’I’ZR SAMPLXNCI MOD& 

l it the sample can be collected fkom S feet or more below the top of the wat%r table, and 
l if 1.2 liters of sample volume is .adequate. 

When the tool ir uwd in the water samptiug mode, the sample ie co%cti md transp&ed to 
the surface within the-body of the ~QOL Ictr tbe tool is pulled upward, increased hydmatatic 
herd clouae a lower aad upper ebeck valve wbkh ret&s the runpIe within tbe body ot tba 
HydroPunch. Once at the surfsee, the HydroPunch ir invert& and the sample ir decanted 
through a top discharge vslve and tubing. 

THE HYDROPUNCH II 18 USED IN THE HYDROCARBON SAMPLINQ MOD& 

l primarily, if a sample of floating product k nemded; 
l in special cases: if a ptound water armple must come tkom the uppermost potion of 

the rquihr; if t&e water bearing rirsk 8re very thin; or if a large volume of trample Is 
required. c 

When the HP-II t used in the bydrocrrbon rrmpllng mode the toor ia connected to the suface 
wfng a hdlow driw pipe 04 large aIJouph Mde diameter to permit tba passage of a $ti 
bailer. The ~ampla ia cd!+d by lawwing the bailer from the surface thmugb the drive pipe 
and retrieving the rampIe. Thfr con@t~mtion parrnib 8tunplfog of flastfttg cc~ltanxinml 
and also Jlowr an unknit.4 quantity of sample to be collected. Howew~, h thir modm the 
ramplo Ir erpod to potential debris and water leakage !kom the entire length of drive pipe 
&we 1% meking the procudure lfm suitable for low-Level, seasitiw sampling. 
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